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ASTRO-INTESTINAL stasis is usual- 
> ly secondary to and a direct result of 
downward displacement of certain 
poorly supported parts of the aliment- 
ary canal, while other more firmly fixed parts 
remain stationary. This changing of the 
normal relation of various segments of the 
alimentary tract to each other produces kinks 
at the junction of the stationary and pro- 
lapsed portions with consequent retarding of 
the onward flow of the gastro-intestinal con- 
tents. Therefore, the central feature of a 
paper dealing with this subject must be a 
study of the general subject of abdominal 
ptosis. 

From the time that Glenard published his 
epoch-making paper on abdominal ptosis, this 
subject has brought out an enormous amount 
of literature. He gave a wonderfully clear 
picture in his original paper —so clear, 
indeed, that the condition has since borne his 
name. The treatment he advised in the form 
of bandages, food, etc., has been followed out 
to a certain extent by a great many medical 
men, with varying results. 

In 1898, Duret sutured the lesser curvature 
of the stomach to the abdominal wall, expect- 
ing to correct the condition in this way. He 
reported some good results. The same year 
Rovsing sutured the anterior stomach wall 
directly to the peritoneum of the abdominal 
wall, with many good results. Beyea short- 
ened the gastrohepatic omentum, and has 


reported a number of satisfactory results. 
B. B. Davis sutured the gastrohepatic omen- 
tum to the abdominal wall with some good 
results. 

In 1go1, the writer sutured the great 
omentum to the abdominal wall, thus holding 
up the stomach and colon and making a par- 
tition across the abdominal cavity. The 
results of this work will be reported later in 
this paper. Medical men have reported 
that a great majority of these cases can be 
cured, or at least the condition may be modi- 
fied, so that the patients live in fair comfort 
by the proper application of bandages and 
intelligent feeding of such a character as to 
produce fattening. The Weir-Mitchell rest 
cure has been effectual in a large percentage of 
these cases. 

Franklin H. Martin of Chicago, Gold- 
thwait of Boston, and Richard R. Smith of 
Grand Rapids, have taken grounds with a 
number of European authorities that the body 
formation is the principal cause of ptosis, and 
believe that certain gymnastic measures 
constitute the rational therapy. 

In rgo1, Mr. Arbuthnot Lane began the 
removal of the colon in those cases of ptosis 
where the continuity of the intestinal canal 
had been disturbed. He has later attempted 
to simplify the operation by merely cutting off 
the ileum and planting it into the lower bowel, 
thus leaving most of the colon as a dead end. 
While Lane’s measures have been very radical 
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Result following suturing of pig’s omentum to 


Fig. 1. 
abdominal wall showing perfect blending. 


and have been followed by some disagreeable 
sequel, he has also obtained some brilliant 
results. 

Wilms first applied the name “cecum 
mobile” in certain cases of intestinal stasis 
and remedied it by slitting the parietal peri- 
toneum and putting the cecum and ascending 
colon back of it. He reports good results. 

Klose, of Frankfurt, fixed the displaced 
cxcum with good results. 

The men representing these various views 
are men of reputation and have proven their 
ability and integrity in other work, so we 
must admit the authenticity of the work 
reported. 

Rovsing works on the theory that because 
the stomach gives most of the symptoms, it 
is the chief offender. The early part of the 
writer's work, the suturing of the great 
omentum to the abdominal wall, was done 
with the same idea in view, until Clark called 
attention to the fact that this “hammock” 
operation does fully as much service by hold- 
ing up the colon as by holding up the stomach. 

There has been much discussion as to the 
nature and cause of abdominal ptosis. The 
medical men take the ground that in most 
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Fig. 2. Blending of peritoneum of liver to abdominal 
wallafter Y-shaped ligament. Specimen removed from pig. 


cases ptosis is due to malnutrition; neurolo- 
gists, that it is due to a central nervous con- 
dition; orthopedic men, that the body mal- 
formation is the principal thing; Lane, that 
the assumption of the erect posture of man, 
and especially in modern man, has overtaxed 
the peritoneal supports of the abdominal 
organs, causing certain portions of the ali- 
mentary tract to sag lower than others, with 
formation of adhesions which produce kinks 
in the intestine. The resultant stasis and 
absorption by poisoning the system disturbs 
nutrition, causes absorption of fat and lets 
down the organs en masse. Wilms, Klose 
and others hold that a mobile cecum is the 
principal cause of gastro-intestinal stasis. 
During the past year I have devoted as 
much of my time as I could to the study of the 
subject. During the year I have visited 
personally a number of the leading men of 
this country and of Europe, who have done 
work along this line and have, therefore, 
attempted to study the subject first hand and 
from as broad a view as possible. I have 
found that each is an enthusiast concerning 
his theories and is one-sided when compared 
with the others. This is not peculiar to the 
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Fig. 5. Fig. 6. lig. 7. 
Fig. 3. Curves of blastodermic layers and division of mesoderm in amniote embryo. (Kollman.) : : 
Relation of liver, stomach, and pancreas to the mesogastrium just before rotation. (Modified from 


Fig. 4. 
Huntington.) 

Fig. 5. Schematic profile view of ventral mesogastrium with developing liver. (Modified from Huntington.) 

Fig. 6. Schematic diagram illustrating mesogastrium in early life. (Huntington.) 

Fig. 7. Schematic diagram illustrating vertebrae mesentery or dorsal mesogastrium before development of the 
pancreas. (Kollman.) 
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Fig. 9. 

Fig. 8. Free mesoduodenum in sagittal plane, including 
head of pancreas between right and left layers before rota- 
tion. This diagram corresponds to a transverse section 
at the line X — Y in Fig. 4. 

Fig. 9. Mesoduodenum folded to the right; left leaf has 
become ventral; right dorsal, directed toward primitive pre- 
renal parietal peritoneum. (Redrawn from Huntington.) 
study of this subject, however, as the same 
thing has occurred in every line of practice. 
It has occurred in the development of the 
treatment of appendicitis, gall stones, gastric 
ulcer, displacement of the uterus, goiter, etc., 
and it has taken years to select the sound from 
the unsound teaching of these enthusiasts. 
In fact, the entire advancement in medicine 
is made in this way. It seems that none of us 
are fully able to grasp a given subject at one 
time any more than we can see all sides of a 
tall building at the same time. The purpose 
of my recent trip has been to walk all around 
the building, so to speak, and make observa- 
tions of all its various sides. I have been con- 
vinced that the facts brought out by all of 
these men, to uphold their various theories, 
can be harmonized on an embryological and 
anatomical basis. Huntington’s “Anatomy 
of the Peritoneum and Abdomen,” throws 
more light on the subject than anything which 
has come into my hands. He has taken up 
his work from the standpoint of comparative 


Fig. 11. 

Fig. 10. Fixation of head of pancreas and duodenum 
under cover of secondary parietal peritoneum by adhesion 
of apposed surfaces of mesoduodenum and primitive pari- 
etal peritoneum. Dotted lines indicate fused or obliterat- 
ed peritoneal layers. (Redrawn from Huntington.) 

Fig. 11. Transposition of stomach to the left with be- 
ginning elongation of dorsal mesogastrium. This diagram 
corresponds to a cross section of Fig. 16 at the line X — Y. 
(Modified from Huntington.) 


anatomy and embryology. In his introduc- 
tion he says: 

“In considering the anatomy of the human 
abdominal cavity and peritoneum in the 
following stages, the explanation of the adult 
conditions encountered is based upon the 
development of the parts, and the successive 
human embryonal stages are illustrated by 
the examination of the lower vertebrates, 
presenting permanent adult structural con- 
ditions, which appear as merely temporary 
embryonal stages in the development of the 
higher mammalian alimentary tract.” 

In studying the abdominal cavity from the 
standpoint of comparative anatomy we find 
that in man the liver has fused with the 
diaphragm, while in the quadruped it is sus- 
pended by a mesentery the same as other 
organs. In man the duodenum is firmly fixed 
to the right abdominal wall; while in the 
quadruped it is freely movable. In man the 
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Fig. 12. Scheme showing peritoneal arrangement in transection of infracolic compartment of abdomen before 
fixation of ascending and descending colon. (Redrawn from Huntington.) 

Fig. 13. Scheme showing peritoneal arrangement in transection of infracolic compartment of abdomen after 
fixation of ascending and descending colon. Dotted red lines indicate fused or obliterated peritoneal layers. Sec- 
tion corresponds to line P — Qin Fig. 18. (Redrawn from Huntington.) 

Fig. 14. A sagittal section through the right kidney and descending duodenum before adhesion of latter to 


parietal peritoneum. 


Fig. 15. Adhesion of mesocolon to duodenum and primitive parietal peritoneum, resulting in formation of root 
of transverse mesocolon. Dotted red lines indicate obliterated or fused peritoneal layers. (Redrawn from Huntington.) 


ascending and descending colon and the two 
flexures are normally fixed to the posterior 
abdominal wall without the intervention of 
mesentery, while in quadrupeds the large in- 
testine has a long mesentery, and is therefore 
freely movable. In man the great omentum 
grows down over the transverse colon and 
adheres to it. This does not occur in the 
quadruped. In man the omental bursa is 
usually obliterated by adhesion of its layers 
together. Obliteration does not take place 
in the quadruped. In man the pancreas has 


been rotated behind the peritoneum and fixed 
to the abdominal wall. In quadrupeds the 
pancreas lies between the layers of the 
mesentery. In the monkey, which is a quad- 
ruped with a tendency to stand erect, the 
pancreas becomes adherent and the duodenum 
is more firmly fixed than in the original 
quadruped. 

A question which confronts us is, why these 
differences between the animals walking on 
four legs and those walking erect? I believe 
these prenatal fixations by adhesion or fusion 
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Fig. 10. Schematic ventral view of stomach, duodenum, 
and dorsal mesogastrium, after rotation of stomach and 
extension of omental bursa caudad beyond greater curva- 
ture of stomach. The ventral mesogastrium is detached 
along the lesser curvature. A, location of hepatic duct. 
B, portal vein. C, hepatic artery. D, gastroduodenalis 
artery. E, pyloric artery. (Moditied from Huntington.) 


in the erect animal are without doubt for the 
purpose of holding the organs in their places, 
thus to prevent them from piling up in the 
bottom of the abdominal cavity by gravity. 
In the lower forms of animal life, notably 
certain forms of tish, the alimentary canal is 
a simple straight tube. The capacity for 
variety of accomplishment and predomina- 
tion of an animal is apparently dependent 
upon versatility of action which in turn calls 
for a variety of food. This necessitates a more 
complex alimentary canal in higher forms of 
animal life. In man the alimentary canal 
becomes a series of successive primitive 
canals, such as just referred to as existing in 
the lower forms of fish, each of which per- 
forms an entirely different function and di- 
gests a different kind of food. The mouth has 
an alkaline secretion and digests a certain 
small portion of the food. The bulk of the 
food is then passed on to the second section, 
the stomach, which has an intensely acid 
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Fig. 17. Semidiagrammatic representation of peritoneal 
membrane in human embryo. Rotation or transposition 
is taking place preparatory to fixation or peritoneal fusion. 
(Moditied from Kollman.) 


secretion and digests entirely different sub- 
stances and breaks up other substances into 
a tine emulsion. This is passed into the third 
section, the duodenum, which receives pan- 
creatic juice and other alkaline secretions and 
digests and further prepares the food just 
received from the stomach. The fourth 
section, the small intestine, absorbs most of 
the concentrated food products but passes 
the greater fluid bulk of the intestinal con- 
tents to the fifth part of the intestinal canal, 
the cecum, which is the great renovator and 
which picks up the valuable food products 
which have passed through the small intestine 
without absorption, including the water, care- 
fully separating them from non-nutritive sub- 
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stances and passes the waste on to the sixth 
part of the intestinal canal, the descending 
colon, sigmoid and rectum. 

In the simpler forms of animal life all these 
functions are performed in the one straight 
tube. In other words, the primitive animal 
may be likened to the pioneer life when each 
family grew its own food and raiment and 
prepared it for use independent of co-opera- 
tive action. The great advantage of co-opera- 
tion in the business and professional life, made 
known to us in recent years, is but the carrying 
out of the scheme that nature has adopted in 
the human alimentary canal. 

Between the lower fish, with its straight 
tube,and man,with his complex aggregation of 
digestive tubes, there is an infinite number of 
gradations, depending upon the kind of food 
consumed. Certain animals which are close 
companions of man, such as the dog and the 
hog, have adopted to a certain extent man’s 
diet. This is particularly true of the hog, 
who is man’s scavenger and therefore eats 
almost all the varieties of food that man eats. 
His alimentary canal is very similar to man’s. 
The alimentary canal of a dog is quite similar. 
By having several tubes combined in one its 
length is correspondingly increased and it be- 
comes necessary for the intestines to curve and 
assume certain positions in conformity to the 
cavity in which they are held. This process 
of acquired conformity is often referred to 
as rotation. While the various parts of the 
alimentary tract of the quadruped rotate into, 
assume, and permanently occupy a definite 
position in the abdominal cavity, they are by 
no means fixed in this position but hang from 
the spinal column suspended by the dorsal 
mesogastrium. The position of the organs 
thus assumed in the dog and in the hog is 
made permanent in man and tixed by a process 
of prenatal adhesion or fusion. 

In Huntington’s introduction says: 
“For the sake of clearness and brevity all 
discussion of the theories of peritoneal devel- 
opment has been designedly omitted. The 
assumption of peritoneal adhesion and con- 
sequent obliteration of serous areas offers 
many advantages in considering the adult 
human abdominal cavity, especially from the 
standpoint of comparative anatomy. The 


Fig. 18. Relation of duodenum and kidneys to the co- 
lon and mesocolon in the normal individual. 


same has consequently been adopted without 
reference to divergent views and theories.” 

In the early foetal development of man, after 
the intestinal canal has become elongated and 
has adjusted itself, some of the primitive peri- 
toneal surfaces coming in contact adhere to 
‘ach other. The fibrous structures of peri- 
toneum become intimately interlaced and 
actual fusion takes place such as takes place 
in the adult peritoneum when two peritoneal 
surfaces are held tirmly together in an aseptic 
state (Figs. 1 and 2). What biological con- 
dition prevails in the development of the 
human foetus which causes these certain con- 
tiguous surfaces to fuse, while they do not 
in the quadruped, has apparently not been 
satisfactorily explained. 

In order to thoroughly understand these 
processes of rotation and fixation it is neces- 
sary to review the embryo from the time of 
conception. As soon as the ovum has been 
fertilized by the spermatozoa the cells begin 
to arrange themselves in characteristic divi- 
sions which later are to play an important 
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Fig. 19. 
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Fig. 23. 
(See p. 373 for legends.) 
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Fig. 25. 
Fig. 25. Normal arrangement of human peritoneum and omental bursa (infantile stage). Omental bursa not 
obliterated. Dotted red lines indicate fused or obliterated peritoneal layers. 
Fig. 26. Normal arrangement of adult human peritoneum showing obliteration of omental bursa and formation of 
gastrocolic ligament. Dotted red lines indicate fused or obliterated peritoneal layers. 


part in the formation of the various structures 
of the body. 

The principal divisions are the ectoderm, 
from which the skin and spinal canal are 
formed; the entoderm, from which the lining 
of the alimentary canal is formed; and the 
mesoderm, from which bones, muscles, liga- 
ments, etc., are formed. The entoderm, which 
at first has a direct connection with the yolk 
sac very early fuses and the yolk sac disap- 
pears, leaving the straight intestinal tube seen 
in the early foetus and in lower animals. In 
the mesoderm, two lateral cavities form, 
which later become the serous cavities of the 
body. In the abdominal part of the foetus, 
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the space on each side of the intestinal canal 
is known as the coelum (Fig. 3). This is soon 
lined by a membrane which is later known as 
the peritoneum. These spaces extend from the 
back to the front of the body of the foetus. 
Between the two spaces lies the intestinal 
tube (Fig. 6). That part of the mesoderm 
between these two body cavities is gradually 
absorbed except such as is necessary to de- 
velop the muscular wall of the alimentary 
canal and the two lining membranes. Thus 
the intestinal canal lies between the two 
layers of the membraneous partition which 
extends from the primitive spinal column to 
the primitive anterior wall of the foetus. 


Fig. 19. Diagram of the formation of the great omentum. 


Peritoneum is red and walls of the bursa omentalis are 


shaded. Dotted red lines indicate fused or obliterated peritoneal layers. (Redrawn from Sobotta.) 

Fig. 20. Schematic sagittal section of dorsal mesogastrium and omental bursa in man, monkey, and cat, 
before peritoneal fusion has taken place. (Redrawn from Huntington.) 

Fig. 21. Area of adhesion between the dorsal mesogastrium and primitive parietal peritoneum in monkey. 


(Redrawn from Huntington.) 


Fig. 22. Schematic sagittal section of abdominal viscera of a cat, after the intestines have been rotated to cor- 
respond to the adult human position, to show lines of peritoneal reflexion before adhesion. (Redrawn from Huntington.) 

Fig. 23. Peritoneal arrangement which would be produced by rotation and fusion of the viscera of a cat in the 
position corresponding to the human. (Redrawn from Huntington.) 

Fig. 24. Normal relations and supports of the stomach and colon as seen with the subject recumbent. Arrow 
passes through foramen of Winslow. Dotted lines enclose movable portions of alimentary canal. 
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Fig. 29. Fig. 30. 
(See p. 375 for legends.) 
(In all X-ray plates the right and left sides of the plate correspond to the right and left sides of the patient.) 
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Fig. 31. Colon of a normal well developed boy 14 years 
of age. Same boy whose stomach is shown in Fig. 29. 
Subject standing. 


Fig. 6 represents a cross section of Fig. 5 at 
the line X—-X. That part of the partition in 
front of the primitive alimentary tract is 
known as the ventral mesogastrium. That 
part of the membrane lying back of the 
primitive alimentary tract is known as the 
dorsal mesogastrium (Fig. 5). Between the 
layers of the ventral mesogastrium the liver 
with its ducts develops, while between the 
layers of the dorsal mesogastrium the pan- 
creas and spleen develop (Fig. 4). (A cross 
section in the line X--Y, Fig. 4, through the 
duodenum and the pancreas is represented 
in two stages in Figs. 7 and 8). The liver in 
the foetus is a very large organ. It rapidly 
develops between the membranes of this 
partition and expands in all directions, thus 


taking up the slack of the ventral mesogas- 


trium and thereby shortening it. The duo- 
denum is drawn upwards and as the alimen- 


wn 


Fig. 32. Colon of normal young woman 33 years of age, 
who has perfect digestion and bowel action. Picture taken 
with subject standing. Same subject as Fig. 27. 


tary canal develops the stomach begins to 
grow backward between the layers of the 
dorsal mesogastrium and to form a curve 
(Fig. 4). At this stage of development it will be 
noted that the lesser curvature of the stomach 
is directed toward the primitive abdominal 
wall while the greater curvature is directed 
toward the spine. As the stomach and 
intestine increase in length their relations 
must of necessity be changed. The duodenum 
rotates to the right (Fig. 10 and 16), until it 
comes in contact with the parietal peritoneum 
on the right side where the contiguous sur- 
faces fuse, as indicated by dotted red lines 
(Fig. 10). This rotation of the duodenum to 
the right and to the back must necessarily 
twist that part of the ventral mesogastrium 
which extends from the liver to the stomach 
a half turn on itself. At the same time the 
stomach changes its relations. The dorsal 


Fig. 27. 
Fig. 28. 
Fig. 29. 
Fig. 30. 


Stomach of normal young woman 33 years of age, who has perfect digestion. Subject: standing. 
Stomach of a normal well developed boy 17 years of age. Subject standing. 

Stomach of normal boy 14 years of age. Subject standing. 

Stomach of a normal well developed boy 5 years of age. Subject standing. 
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Diagram showing portions of alimentary canal 


Pi Sa adhesion or fusion. Movable or pendu- 
lous portions of canal have been removed. Red lines repre- 
sent cut peritoneal edges. Section of intestine made at 
junction of fixed and movable portions and represent points 
where kinking may take place in certain cases of ptosis. 
Arrow passes through foramen of Winslow. 

mesogastrium elongates (Fig. 16), and this 
allows the stomach to change its position so 
that it rotates and slides toward the left side. 
That which was originally the left surface 
of the stomach now becomes the anterior 
surface and the greater curvature which was 
directed toward the spinal column is now 
directed to the left and downward (Fig. 11). 
That portion of the anterior mesogastrium 
between the liver and the stomach, instead of 
being parallel to the perpendicular axis of 
the liver now becomes parallel to the trans- 
verse or horizontal axis of the liver and its 
name is changed to the gastrohepatic omen- 
tum or ligament. The large intestine, with 
its mesentery, which is a part of the dorsal 
mesogastrium, moves upward to the right and 
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downward, stopping at the position indicated 
in Fig. 17, and settles back in contact with 
the posterior parietal peritoneum. The small 
intestine, which was primarily on the right 
side of the body, now shifts to the left side. 
The peritoneum of the colon and its mesen- 
tery on the right side of the body and on the 
left side of the body comes in contact with the 
parietal peritoneum and the contiguous sur- 
faces blend (Figs. 12 and 13). Thus that 
portion of the back of the abdominal cavity 
represented by the ascending and descending 
mesocolon is lined not only by the primitive 
parietal peritoneum seen in quadrupeds but 
by all the elements of the mesentery of the 
colon as well, as indicated by Figs. 11 and 17. 
The ascending and descending colon have 
during this process become partially retro- 
peritoneal organs, along with the kidney. 
A part of the transverse mesocolon fuses with 
the parietal peritoneum and with a portion 
of the anterior surface of the duodenum (Figs. 
14 and 15). Thus the duodenum has two 
fused layers of peritoneum behind it and two 
fused and one unfused layer in front of it at 
its lower portion. Fig. 18 shows the normal 
relations of the duodenum, kidneys, colon and 
mesentery with the small intestine removed. 
(The cross section at the line P—Q, Fig. 18, 
corresponds to Fig. 13.) The transverse 
mesocolon adheres to the parietal peritoneum 
only in part. The transverse colon is sus- 
pended by its mesentery from the fused areas 
(Fig. 15). It is therefore freely movable and 
pendulous. 

While these processes of rotation and fixa- 
tion are taking place the great omentum, as 
seen in Figs. 17, 19 and 20, is growing down 
over the colon where its posterior peritoneal 
surface adheres to the peritoneum of the colon 
and mesocolon, and gives the colon two more 
fused layers of peritoneum for a support 
(Fig. 25). Asa further support to the trans- 
verse colon, the omental bursa normally 
becomes obliterated by the adhesion of its 
contiguous peritoneal layers, as shown in 
Fig. 26, thus giving two more supporting 
peritoneal layers by the formation of the 
gastrocolicligament. Inthedog, cat, and other 
quadrupeds, the kidneys lie behind the one 
layer of peritoneum, as shown in Figs. 12 and 
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Fig. 34. Diagram showing normal attachment of the 
ascending colon, pear shape of normal abdominal cavity, 
and concavity of normal lumbar spine. 


20 and may be picked up and almost pulled 
out through an abdominal incision. This is 
made impossible in the human being by the 
additional support of the fused mesocolon 
with the parietal peritoneum. In case the 
colon has not completely rotated, as is true 
in a considerable number of human beings, 
the frail support of the kidneys shown in 
Figs. 12 and 20, predisposes to floating kidney, 
as we shall see later. 

Huntington has drawn a diagram (Fig. 22) 
which shows the alimentary canal of the cat, 
rotated into the position of the human ali- 
mentary canal. In case these organs were 
fused in the position shown their relation 
would be represented in Fig. 23, which is not 
very different from the human, except that 
the liver is suspended by a mesentery in the 
cat, instead of being fused with the dia- 
phragm as is seen in man. 

In summing up suspensory supports of the 
various organs anatomically we find that in 
normal man the liver has actually fused with 
the diaphragm at its back side. The free 
margin is supported at its middle by the 


Fig. 34a. Diagram showing attachment of mesentery of 
ascending colon where rotation and fusion have been in- 
complete (caecum mobile.) 


part of the primitive ventral mesogastrium 
which remains in the form of the falciform 
ligament. The pancreas is entirely retro- 
peritoneal. The stomach is suspended from 
above by the cesophagus and gastrophrenic 
ligament by which supports it is very firmly 
anchored. Its main body is located to the 
left of the median line in an almost vertical 
position with its lower margin above the um- 
bilicus, in a patient reclining (Fig. 24), but just 
below the umbilicus in a patient standing, as 
indicated by X-ray pictures of normal stom- 
achs (Figs. 27-28-29-30). The body of the 
stomach is suspended from its lesser curvature 
by adouble layer of rather frail peritoneum (the 
gastrohepatic omentum or ligament). After 
passing the median line the pyloric end of 
the stomach rises slightly until the junction 
of the first and second parts of the duodenum 
has been reached. Here is found what may 
be termed the folded edge of the primitive 
ventral mesogastrium (Fig. 33). Between 
the layers of this folded edge are found 
(Fig. 16): First:—The common bile duct, 
which is intimately connected with the liver 
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Fig. 35. Picture illustrating the normal visceral and 
peritoneal relations of the ventral surface of right kidney. 
Note that colon has rotated to the external side of the 
kidney. (Huntington.) 


by its many branches at one end and is firmly 
inserted into the second portion of the 
duodenum at the other. Second:—The por- 
tal vein, which is fixed to the stomach and 
duodenum by branches coming to it from this 


Fig. 36. Normal peritoneal attachment of caecum and 
ascending colon to parietal peritoneum. (Sobotta.) 


Peritoneal 

area of 

.-- Descending 
Duadenum 
Transverse 


Colon at 
Hepatic 
Flexure 


Fig. 36a. Picture illustrating the visceral and peritoneal 
relations of kidney in incomplete rotation and fusion. 
The colon, instead of rotating entirely across the kidney, 


as in Fig. 35, hangs directly from the bottom and inner 
border of the kidney and the duodenum. 


i) 


organ and is fixed at its upper end to the liver 
by penetrating it and distributing branches 
to all parts of this organ. Third:—The hepat- 
ic artery, which coming from the cceliac axis 
distributes its branches to the entire body of 
the liver and is thereby firmly fastened at its 
upper end. Fourth:—The gastroduodenalis 
artery, a branch of the hepatic artery, divides 
itself into two branches, one penetrating and 
disseminating its minute branches to the 
duodenum and the other, the gastro-epiploica 
dextra, which by anastomosing with the 
gastro-epiploica sinistra sends branches to 
both surfaces of the greater curvature 
of the stomach.  Fifth:—The pyloric is 
given off from the hepatic artery and 
runs along the lesser curvature of the 
stomach where its branches penetrate both 
walls. All of these structures at the junction 
of the first and second portions of the duo- 
denum are vital structures and are therefore 
permanent and constant and probably con- 
tribute to the establishment of the second 
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Fig. 37. Unfused cecum and ascending colon. (Cex- 
cum mobile, extreme case.) 


permanently fixed point of the alimentary 
canal, the first point being the oesophageal 
end of the stomach. These structures are 
all indicated in Fig. 16. The fixed supports, 
which include these structures, pass in 
front of the foramen of Winslow, through 
which the arrow passes in Fig. 33. This fixed 
point is also shown in Fig. 24. The duo- 
denum, from this point to the ligament of 
Trietz, is chiefly a retro-peritoneal organ and 
is held back by prenatal fusion of its perito- 
neum with the primary parietal peritoneum 
and later by the fusion in front of it of a part 
of the transverse mesocolon (Fig. 15), also 
by the crossing over it of the superior mesen- 
teric vessels. Its last portion is fixed by the 
so-called ligament or muscle of Trietz. From 
the ligament of Trietz to a point near the 
ileoceecal valve, the mesentery of the small 
intestine is long enough to allow considerable 
freedom of motion. Near the ileocecal 
valve it becomes decidedly shortened. The 
cecum and ascending colon, with its mesen- 
tery, is fused with the parietal peritoneum on 
the posterior wall and right side of the 
abdominal cavity, as shown in Figs. 13 and 
18. Its lower end comes to a point where 
the psoas magnus muscle crosses diagonally 
from the spine to the iliac fossa. Its perito- 
neum has fused with the right and lateral 


Fig. 38. Pathology which sometimes accompanies 
mobile cecum including pericolic membrane; adherent and 
kinked appendix acting as a ligament; shortened mesen- 
tery of ileum producing kink as described by Lane, and 
also acting as a ligament. 


parietal peritoneum up to a point covering 
the lower third of the right kidney. Accord- 
ing to Longyear, very strong fibres attach the 
upper end of the ascending colon to the kid- 
ney. From the hepatic flexure, the colon 
swings somewhat sagging across the abdomen 
to a higher point on the left lateral and 
posterior wall (Figs. 31-32), where it is fixed 
by a very firm fusion (the costocolic ligament) 
and is supported by the gastrosplenic liga- 
ment. This is, therefore, a very firmly sus- 
pended point of the alimentary canal. The 
transverse colon is suspended by its mesen- 
tery (Fig. 25) and by the gastrocolic omen- 
tum or ligament (Fig. 26). The descending 
colon, beginning far back in the left flank, has 
fused with the lateral and posterior parietal 
peritoneum for three to six inches, and thereby 
becomes a retroperitoneal organ, and firmly 
fixed. The sigmoid flexure begins just above 
the crossing of the psoas muscle and has a 
long mesentery. After forming a fan shaped 
loop 12 to 18 inches long it returns to the 
left iliac region and is again attached to the 
pelvic wall just below the psoas muscle. As 
we stated in the beginning, there is one marked 
difference between peritoneal supports in the 
horizontal animal or quadruped and the erect 
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Fig. 41. Fig. 42. 
(See p. 381 for legends.) 
(In all X-ray plates the right and left sides of the plate correspond to the right and left sides of the patient.) 
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or perpendicular animal. This principal dif- 
ference is in the matter of fusion of peritoneum 
of the previously mentioned portions of the 
intestinal canal with certain areas of parietal 
peritoneum. Anatomists have called atten- 
tion to the fact that in one case in every five 
human anatomical subjects the ascending 
colon has not properly fused with the parietal 
peritoneum, and the cecum and ascending 
colon hang by a mesentery much as is the 
case with the large intestine in the quadruped. 
Fig. 34 shows the outline of the attachment 
of the colon to the parieties in a normal 
individual, while Fig. 36 shows the attach- 
ment. Fig. 34a shows the outline of the attach- 
ment of the colon in an individual where 
proper fusion has not taken place. The colon 
has not rotated over beyond the edge of the 
kidney in a normal way, therefore the kidney 
does not have the support of the ascending 
mesocolon (Fig. 11), but lies behind a single 
layer of the peritoneum (Fig. 12). Further- 
more, according to Longyear, the colon seems 
to have a quite firm attachment to the lower 
pole of the kidney. Observers have noted 
that a large number of otherwise normal 
individuals have a movable right kidney. It 
has been stated, and is probably true, that a 
unilateral movable right kidney is almost 
never seen except in cases where there has 
been a deficient peritoneal fusion of the 
ascending colon and mesocolon with the 
parietal peritoneum in front of the kidney. 
For some time I have made it a routine to 
examine all abdominal cases with reference 
to this subject, when the abdomen has been 
opened. I have so far not found a single 
unilateral movable right kidney where a 
proper rotation and peritoneal fusion has 
taken place. In a considerable proportion of 
cases the descending colon has also failed to 
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Vig. 43. X-ray picture of same subject shown in Fig. 
39, taken 22 hours after bismuth meal. Most of the bis- 
muth has passed into the sigmoid and rectum. Trans- 
verse colon has arisen two inches. 


fuse. Incomplete fusion is not so serious on the 
left side, however, owing to the costocolic and 
gastrosplenic ligaments, which form two very 
firm additional supports and thus prevent the 
descending colon from prolapsing and drag- 
ging down with it the left kidney. In fact, a 
floating left kidney without a corresponding 
floating right kidney is rarely ever seen. Both 
kidneys being down indicates a_ general 
visceral ptosis. The floating kidney has in the 
past been considered a primary trouble. The 
facts as they develop seem to indicate that 
it is only an incident to the incomplete peri- 


X-ray picture of same subject as shown in Fig. 39, taken one hour after bismuth meal. 


X-ray picture of stomach of a man whose digestion is symptomatically perfect but whose stomach 


Stomach is half 


Fig. 39. 

empties tardily. Picture taken immediately after a bismuth meal. 
Fig. 40. 

empty and has risen one inch. 
Fig. 41. 


X-ray picture of same subject as shown in Fig. 39, taken six hours after bismuth meal. 


A small amount 


of bismuth still remains in the bottom of the stomach which has risen to the middle of the umbilicus (2! inches 


higher than in the first picture). 


Most of the bismuth is in the small intestine and cecum. 


A small amount is in 


the transverse colon, which swings across barely below the umbilicus. 


Fig. 42. 


bismuth and has gone down with the colon. 


X-ray picture of same subject as shown in Fig. 39, taken 10% hours after bismuth meal. 
contains most of the bismuth and has gone down 2!4 inches lower than shown in Fig. 41. 


Transverse colon 
Stomach still contains 
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Fig. 44. X-ray picture showing colon of 17-year-old 
boy whose stomach is shown in Fig. 28. This picture was 
taken immediately after a full meal and seven hours after 
bismuth. A little bismuth still remains instomach. The 
transverse colon is more than one inch below umbilicus. 


toneal fusion and subsequent dragging down 
by an insufficiently supported large intestine. 
This fully accounts for the fact that the 
operation for floating kidney has been in the 
past, in many instances, a dismal failure. The 
cecum, being a very heavy organ and serving 
as a reservoir for most of the fluids of the 
intestinal tract, has a great tendency to pro- 
lapse. In certain cases the hepatic flexure 
remains very firmly fixed to the kidney and 
duodenum, and the kidney remains in place, 
in which case the cecum may become elong- 
ated and its weight, pulling on the fixed point, 
produces an acute flexion at the hepatic 
flexure, thus greatly increasing the constipa- 
tion (Wilms’ ‘‘ceecum mobile’). In some 
instances the appendix and its mesentery has 
become adherent to the parietal peritoneum 
and thus becomes a ligament, according to 
Lane (Fig. 38). Many times in such cases the 
appendix has been removed at a previous 
operation and as a result the caecum has gone 
lower than before and the patient has not 


Fig. 45. X-ray picture of same subject as in Figs. 28 and 
44, taken eleven hours after bismuth meal. Stomach was 
empty. Colon, while containing more bismuth than in 
Fig. 44, has raised more than one inch, thus following the 
empty stomach upwards." 


been at all benefited, and in some instances 
his condition has even been made worse. 
Lane has also called attention to the fact that 
in certain of these cases of right-sided ptosis 
the mesentery of the ileum, a few inches from 
the ileocecal valve, is shortened and as the 
cecum prolapses the ileum also becomes a 
ligament helping to hold the ‘‘ mobile cecum” 
from this fixed point. He claims (and his 
claims are substantiated by Franklin H. 
Martin), that this produces a sharp kink which 
causes stasis in the small intestine. 

In our personal studies we have found 
another point of localized weakness of peri- 
toneal supports. We have just called attention 
to the provision nature has made for holding 
up the cecum and ascending colon (which is in 
reality a second stomach) by fusion to the 
posterior abdominal wall; and to the evils 
resulting from the failure to so fuse. We 
have in our embryological studies called 
attention to the fact that the stomach lies 
principally on the left side, and hangs 
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Fig. 46. Type of ptosis patient which Rovsing has been 
able to cure by gastropexy. (Rovsing.) 


vertically from its firm supports at the 
cesophagus. On the other side the second 
portion of the duodenum is firmly fixed. The 
splenic flexure is firmly fixed and the hepatic 
flexure moderately fixed, but between the 
cesophageal and pyloric fixation of the stom- 
ach, in the one case, and the splenic and 
hepatic flexures of the colon, in the other case, 
the middle pyloric portion of the stomach and 
the transverse colon necessarily have very 
feeble peritoneal supports, considering their 
great weights. For anatomical reasons, it has 
been impossible for nature to make fusion 
between the visceral and parietal peritoneum 
at these points. Wehaveshownin the embryo- 
logical studies how nature has attempted to 
remedy this as far as the transverse colon is 
concerned; first, by fusing the posterior layer 
of the great omentum with the peritoneum of 
the transverse colon and mesocolon; and 
second, by the obliteration of the omental 


Fig. 47. Typical ‘‘ mid-line ptosis.’’ Middle pyloric por- 
tion of the stomach and transverse colon prolapsed while 
the fixed points at the cesophagus, duodenum, and colonic 
flexures, as well as the kidneys, remain in normal position. 
The pylorus is dilated so that the duodenum is continuous 
with the sto.nach. 


bursa by the fusion of its two inner layers 
with each other. When this fusion has taken 
place the colon has a second support from the 
bottom of the stomach in the form of the 
gastrocolic omentum. We find that in a 
considerable proportion of cases this second 
fusion, or obliteration of the omental bursa, 
has not taken place, in which case there is no 
gastrocolic omentum, and therefore no sup- 
port for the colon, which is derived from the 
bottom of the stomach. In this type of cases 
the transverse colon is especially prone to 
ptosis, with sharp kinking at the splenic 
flexure, and the subsequent development of 
very obstinate constipation. In the normal 
individual where proper fusion has taken 
place, these peritoneal supports are sufficient 
to hold the organs in position, as laid down by 
anatomists, in which case the stomach and 
intestines usually functionate properly. Un- 
fortunately nature’s plans are often upset 
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Condition existing ten years after what seemed 


Fig. 48. 
to have been rupture of the gastro-hepatic ligament, as seen 
at the time the abdomen was opened. 


even in a normal individual by indiscretion 
and traumatic agents. Among these indis- 
cretions we may first mention habitual con- 
stipation, which is developed usually in early 
manhood and womanhood, when enthusiasm 
is more markedly developed than discretion. 
Children, in their enthusiasm and their dis- 
regard for consequences fail to heed the warn- 
ing of nature to evacuate the bowel at its 
normal time. This is repeated from day to 
day, until finally the presence of fecal matter 
in the large intestine and rectum is not 
detected by sensation. As a consequence, 
the bowel becomes loaded with solid matter. 
The active exercises of childhood often 
produce a severe strain on the supports of 
this loaded colon, gradually stretching its 
ligament until it begins to sag. The splenic 
and hepatic flexures, having been normally 
fused to the parietal peritoneum, remain fixed 
and especially is this true of the splenic 
flexure. As the transverse colon sags lower 
and lower it is with more difficulty that the 
fecal matter is forced by the splenic flexure. 
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Small intestine 


Fig. 49. Condition existing ten years after seeming 
rupture of the transverse mesocolon. Same case as Fig. 
48. 

The colon becomes heavier and the constipa- 
tion worse. The intestinal canal becomes 
distended and the walls correspondingly thin, 
and the patient is suffering from an obstinate 


Fig. 50. Plaster block containing cast of abdomen. 
A-A, line drawn through appendix from center of perineum 
to point of shoulder. A-B, corresponding line on left side. 
(Sections along these lines represented in Figs. 51 and 52.) 
C, section through appendix shown in Fig. 56. E, section 
lower pole of kidney represented in Fig. 55. 
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Fig. 51. Fig. 52. 


Fig. 53. Fig. 54. 


Fig. 51. Antero-posterior section through pelvis, appendix and right flank. Plumb line represents perpendicular 


psoas line. 


Fig. 52. Antero-posterior section through pelvis, psoas muscles and left flank. Plumb line represents perpendicu- 


lar psoas line. 


Fig. 53. Diagram showing direction and shelf of the normal ascending colon. Arrows indicate direction of 
intra-abdominal pressure produced by the weight of superimposed organs. 

Fig. 54. Diagram showing pendulous mobile cecum seen where rotation is not complete; also its effect in dis- 
placing the right kidney, to which it is attached. Arrows indicate direction of intra-abdominal pressure caused by the 


weight of superimposed organs. 


constipation with toxic symptoms, which are 
to be described later. This condition prob- 
ably occurs most frequently in the cases where 
the omental bursa has not been properly 
fused. The symptoms in this class of cases 
are nothing more than extreme constipation. 
The stomach is not involved. On the other 
hand, if the omental bursa has been properly 
fused, the stomach may be dragged down by 
the weight of the loaded colon acting through 
the gastrocolic omentum. 

This mechanism may be well illustrated by 
the accompanying X-ray pictures of the 
gastro-intestinal tract of a man, 38 years of 
age, whose stomach and bowel action are 
perfect, as far as he is able to determine 
symptomatically but whose stomach seems 
to be somewhat dilated and prolapsed and 
empties tardily. The first picture (Fig. 39), 
taken immediately after a meal of 3! 


ounces of bismuth mixed with one pint of 
mashed potatoes, shows a transverse stomach, 
the upper margin of which is barely above the 
umbilicus and the lower margin nearly three 
inches below. The second picture (Fig. 40) was 
taken one hour later. It will be noticed that 
about one-half of the bismuth was out of the 
stomach and in the small intestine and the 
stomach has risen almost an inch above the 
position it occupies in the previous picture 
The third picture (Fig. 41) was taken six 
hours after the bismuth meal. In this picture 
a small portion of the bismuth still remains 
in the stomach, a little has passed through the 
ileoceecal valve and barely enough is in the 
transverse colon to show its position. It may 
be stated at this point that the subject’s bowels 
had moved freely just before the bismuth meal 
was taken, therefore the transverse colon was 
probably almost empty until the bismuth 
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Fig. 50. 
Fig. 55. Area in square inches of a cross section of the 
abdominal cavity at the lower pole of the kidney. 
Fig. 56. Area in square inches of a cross section of the 
abdominal cavity, through the base of the appendix or 
transverse psoas line. 


began to pass down. The bismuth at the 
time this third picture was taken, six hours 
after the meal, was nearly all out of the 
stomach and had not yet reached the trans- 
verse colon except in very small quantity. 
The stomach and the transverse colon were, 
therefore, practically empty and the bismuth 
was between the stomach and the transverse 
colon. It will be noted in this picture that 
the stomach has arisen so that its lower 
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Fig. 57. Diagram showing the relative position of the 
various parts of the colon to the median line of the abdo- 
men, represented on a horizontal plane. The white line 
A, B, C, D, indicates the line of section necessary to show 
the relation of the colon to the anterior and posterior 
abdominal walls on an antero-posterior plane as seen in 
Fig. 58. 


margin barely comes down to the umbilicus, 
and the transverse colon is barely below the 
lower margin of the umbilicus. Now passing 
to the fourth picture of this series (Fig. 
42), taken ten and one-half hours after the 
bismuth meal, we find that the transverse 
colon has become filled with bismuth and 
presumably fecal matter, and is seen nearly 
three inches below the lower margin of the 
umbilicus, a small amount of bismuth still 


Fig. 58. 


OSTERIOR 


Diagram showing the normal relation of the various parts of the colon to the anterior and posterior 


abdominal walls. Seen in an antero-posterior plane, which section corresponds to lines A, B, C, D in Fig. TE 
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Fig. 59. Sagittal section through the left side of the 
abdominal cavity showing the distribution of extra 
peritoneal and mesenteric fat in a normal individual. 
Lumbar curve normal, as shown by the plumb line. Line 
X-Y in Fig. 24 marks position of this section. 


remains in the stomach which indicates that 
the lower margin of the stomach, which was 
slightly above the umbilicus before, has gone 
down with the loaded colon so that it is again 
two inches or more below the lower margin 
of the umbilicus. The fifth picture (Fig. 43) 
was taken twenty-two hours after the bismuth 
meal. The bismuth is now all out of the 
stomach and has moved on to the splenic 
side of the transverse colon and to the de- 
scending colon, sigmoid flexure and rectum. 
It will be noted that the transverse colon, 
just in the line of the umbilicus, has 
emptied itself of the bismuth to a certain 
extent and the transverse colon has again 
risen to its normal position just below the 
umbilicus. The bowels acted soon after this 
last picture was taken so it is quite probable 
that the transverse colon at this time was 
nearly empty, the fecal matter having passed 
on to the lower bowel preparatory to evacua- 
tion. 
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Fig. 60. Sagittal section through the left side of the 
abdominal cavity showing absorption of extra peritoneal 
fat and the letting down of all abdominal organs, constitut- 
ing a general ptosis. The belly is pendulous and the 
organs are found chiefly in front of the perpendicular 
psoas line. The plane of section, instead of being pear 
shape, as in Fig. 59, is oval. The lumbar curve is gone 
and the patient has assumed the ‘carrying position.” 
Point of section same as Fig. 59. 


While the subject of these pictures (39 to 
43 inclusive) is a perfectly healthy man and 
his food apparently passes through the entire 
alimentary canal in normal time, it is plain- 
ly seen that there is a tendency toward 
stasis in the stomach. It is but a short step 
from this mechanical condition to a ptosis 
which begins to show symptoms, unless 
reasonable hygienic care is exercised. Gradu- 
ally the stomach goes lower, until finally the 
difficulty of emptying it in the upright posture 
becomes more marked. The patient begins to 
suffer from dyspepsia, and begins to take 
digestives. The condition becomes worse as 
the stomach goes lower and lower, until 
finally the patient performs his or her duties 
with difficulty, and later becomes a complete 
invalid. If the condition goes on long enough 
the stomach may permanently occupy the 
portion of the abdomen below the umbilicus 
and the patient presents a picture such as is 
shown in Fig. 46. A stomach of this kind is 
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Diagram showing the relation of the various parts of the colon to the anterior and posterior abdominal 
Note that the flexures are pulled out of the flanks 


Fig. 61. 


walls seen in an antero-posterior plane in a case of general ptosis. 


and the kidneys are dragged out with them. 


shown in Fig. 47. The cesophageal end is 
firmly fixed; the second portion of the duo- 
denum is firmly fixed; the middle of the stom- 
ach is dilated; the length is greatly in- 
creased; and its upper margin is below the 
umbilicus. The pylorus, as we have had occa- 
sion to see in several surgical instances, is 
widely dilated, at times admitting three 
fingers, while a sharp kink exists at the junc- 
tion of the first and second portions of the 
duodenum, corresponding to the position of 
the hepatic vessels and ducts. This condition 
has occurred in a previously normal individual 
and is often due to heavy lifting or over- 
straining, combined with habitual constipa- 
tion. Case 32, to be related later, is a 
case in point. He was a German, a beer 
dealer, and prided himself on being able to 
lift a barrel of beer higher than any other man 
of his weight in the city. He was perfectly 
normal and retained his strength until about 
two years before he came under my observa- 
tion. He then began to develop stomach 
trouble, such as we have just described. He 
began to lose flesh until his weight went 
down to 109 pounds. He vomited his food 
regularly. Finally, a diagnosis of hour-glass 
stomach was made with probable carcinoma. 
All the means of investigation were used, 
including X-ray, which was wrongly inter- 
preted. When the abdomen was opened there 
was found to be absolutely nothing wrong 
with the stomach except a mid-line ptosis with 
gastric dilation, and the pylorus would easily 
admit three fingers. There was a very sharp 
kink at the junction of the first and second 


portions of the duodenum. In consideration 
of the history of the case, the occupation of 
the man and the position assumed in perform- 
ing the feat of lifting the heavy barrel on his 
abdomen, there is no doubt that this displace- 
ment was caused by lifting. 

Case 37 is another case pointing even more 
directly to traumatic or acquired ptosis. This 
woman gave a history of stomach trouble 
dating back about 20 years. At the time of 
operation, evidence of an old ulcer with a 
partial obstruction of the pylorus existed. In 
addition there was a sharp kink at the junc- 
tion of the first and second portions of the 
duodenum. As shown by the history, she had 
all the symptoms of gastric obstruction. 
About ten years before the operation and 
about ten years after the beginning of her 
stomach trouble, she was carrying a heavy 
load of wood in her arms when suddenly she 
felt a severe pain in her abdomen which 
caused her to remark to her family that some- 
thing had ruptured inside. She was put to 
bed and remained in bed for a number of 
months. Since that time she has been an 
invalid to a great extent, and has spent much 
of the time in bed. By remaining in bed her 
stomach acted fairly well, and she was quite 
comfortable, but when up and about the 
stomach would scarcely empty at all. During 
this time she had a goiter removed, also the 
round ligaments shortened for uterine dis- 
placement, with no benefit. On opening 
the abdomen, the condition of the stomach 
and intestine shown in Fig. 48 was noted. 
A large opening, easily admitting a man’s 
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hand, giving all the evidences of a tear, 
presented in the gastrohepatic omentum. 
The edges of the opening were thick and 
comparatively fat and showed unmistakable 
evidences of scar. An opening equally large 
presented in the transverse mesocolon and 
also gave evidences of having been torn. 
Several feet of the small intestine had passed 
up through the opening in the mesocolon, the 
lesser peritoneal cavity, and through the 
opening in the gastrohepatic omentum. 
When the transverse colon was lifted up, the 
posterior wall of the stomach protruded 
through the mesocolon, as shown in Fig. 49. 
This case is unique, as far as I know, but 
taking the history and the condition found 
at the operation there is little room for doubt 
that both of these openings were the result 
of a tear at the time she was carrying the 
load of wood in her arms ten years before. 
It is quite possible that the predisposing cause 
of the rupture was a previously dilated stom- 
ach. The weight of the wood resting on the 
dilated stomach produced the rupture. Sev- 
eral of our other patients may be traced 
directly to heavy lifting. In patient number 
12 the condition was undoubtedly produced 
by the lifting of her sick husband during a 
period of two years before his death. Several 
of the other patients are Sisters who are 
nursing in the hospital, lifting patients. A 
number of others have been teachers who 
stand in the school room all day. All of these 
patients are apparently normal in their early 
manhood and womanhood. <A _ moderate 
degree of mid-line ptosis may be greatly aggra- 
vated by adhesions following a pelvic inflam- 
mation, or a surgical operation, making the 
ptosis permanent, even with the patient 
lying in bed. Patients with these marked 
symptoms usually give a history of being 
normal in their early years. The body forma- 
tion is usually normal except the upper 
abdomen has contracted in its effort to follow 
the stomach, and the kidneys are not pro- 
lapsed. 


NORMAL SHAPE OF THE ABDOMINAL CAVITY 

In the foregoing chapters we have dealt 
exclusively with the suspensory supports of 
the abdominal organs, which are almost 


entirely peritoneal. So far we have failed 
to mention the fact that most of the heavy 
abdominal organs are supported chiefly by 
other influences; namely, the shape of the 
abdominal cavity, the presence of fat, which 
is intra-abdominal but extra-peritoneal, and 
finally by the abdominal wall. The shape of 
the abdominal cavity is wonderfully adapted 
to the holding of its organs with the least 
possible friction or effort. Many who have 
written on ptosis have failed to give proper 
credit to this point. We will, therefore, go 
into details in this paper. 

In order to get a perfect mathematical 
diagram of the abdominal cavity I have used 
the body of a man who died of pneumonia. 
The weight of the man was about 140 pounds, 
height five feet eight inches. The table on 
which the body lay was leveled. The front 
of the abdominal wall was removed. The 
stomach and all the intestines except the base 
of the caecum and the appendix were removed. 
The liver, gall bladder, kidneys, ureter and 
bladder were left and a string was pinned 
along the course of the ureter so as to make it 
prominent in the plaster cast. The body was 
made perfectly level and the cavity was filled 
with a liquid plaster of paris. Two days 
later the body was cut off from the cast. The 
cast was then dried and painted with iodine 
to give it color and was covered with several 
coats of shellac to make a line of cleavage. 
The flat or abdominal side of the cast was 
then placed on the bottom of the box, so that 
the highest point of the cast was represented 
by the deepest point in the flank, and an inch 
of liquid plaster of paris was poured in 
around the cast, at which time the stakes 
shown in Fig. 50 were set to mark the lines 
for sawing after the cast had dried. On the 
right side, a line (A) was made which would 
pass through the deepest point of the flank, 
the appendix, and the deepest part of the 
pelvis. This line would correspond to a line 
drawn from the center of the perineum to the 
tip of the shoulder. A corresponding line 
(B) was made on the left side; a cross line 
(C) was made to pass through the appendix 
transversely; another line (E) through the 
lower poles of the kidneys; and still another 
line through the lower poles of the kidneys. 
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The box was then filled with plaster, making a 
block 7 by 16 by 18 inches. This was dried 
and was sawed along each line. As each 
section was made, a draughtsman was present 
to make an accurate tracing of the cavity, 
which is shown in the pictures in solid black. 
The plaster sections are checked off in sections 
corresponding to one inch. By these pictures 
(Figs. 51 and 52) it will be seen that with the 
subject standing erect, if a plumb line were 
dropped from the diaphragm so that it passed 
through the abdominal cavity at the point 
where the appendix is attached to the pos- 
terior wall, much more than one-half of the 
space on that side of the median line would be 
back of the plumb line, which we will, for 
convenience of study, call the perpendicular 
psoas line. If another plumb line were 
dropped so as to pass along the front surface 
of the kidney this line would be three inches 
back of the perpendicular psoas line, and may 
be called perpendicular kidney line. Another 
line 114 inches further back would touch the 
back side of the kidney. The attachment of 
the hepatic and splenic flexures of the normal 
colon is external to kidney and is almost even 
with its posterior surface. This attachment 
is four inches back of the perpendicular psoas 
line, and passes from the hepatic flexure for- 
ward to the cecum or appendix at a 51° 
angle. It will be noticed by observing these 
lines that fully two-thirds of the right lobe of 
the liver is back of the perpendicular psoas 
line so that the really heavy organs are found 
not to drag with a direct pull at all. In fact, 
the kidney rests on a four-inch shelf which 
is heavily padded with fat. It is held back 
by the normal retroperitoneal connective 
tissue plus the fused mesocolon with its two 
layers of peritoneum, connective tissue, blood 
vessels, etc. (Fig. 13). Therefore, in a nor- 
mal individual, there is not the slightest 
tendency toward prolapse of the kidney. The 
ascending colon lies on a shelf with a slope 
of 51°, and is held there by fusion with the 
parietal peritoneum as mentioned previously 
(Fig. 53). It would not, therefore, hang as a 
dead weight (Fig. 54), even in the absence 
of intra-abdominal pressure. On the left side, 
the splenic flexure is held at a higher level 
and further back than the right, or hepatic 
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flexure, and has two extra supports in the 
form of the costocolic ligament and the 
gastrosplenic ligament (Fig. 33), which is 
continued down to the colon. These organs 
are held on this shelf to a certain extent by the 
strength of the abdominal wall in front, much 
as if you should set a vessel on a shelf not 
quite wide enough to prevent it from falling 
off and should then nail a strip in front of it. 
The weight held by the strip would correspond 
to the part played by the anterior abdominal 
wall in holding up the abdominal organs. 
The abdominal wall, therefore, becomes the 
third element in holding the organs in posi- 
tion. In a normally well developed man 
standing erect a plumb line dropped from the 
tip of the shoulder blade should just about 
touch the bottom. Opposite the lower lumbar 
vertebra there would be a concavity in the 
back amounting to two or three inches. If 
an antero-posterior section is made through the 
flank of anormal man so as to strike the edge 
of the kidney, the base of the appendix, and the 
edge of the pelvis, the section of the abdominal 
cavity when looking at it from the side is al- 
most exactly the shape of a pear, the upper end 
corresponding to the large end of the pear, 
and the lower end, ceasing at the appendix, 
would correspond to the stem end of the pear 
(Figs. 34 and 34a). The pear, instead of 
standing erect on its small end, leans far back 
and rests on an inclined plane. It will be 
noted in this (Figs. 34 and 34a) that the 
abdominal wall at the larger end near the 
diaphragm is very thin posteriorly, and the 
abdominal cavity is correspondingly large 
at this point, as indicated by a cross section 
at the lower pole of the kidney (Fig. 55), 
which represents a cross section of the plaster 
cast. The area of this cross section covers 44 
square inches. At the base of the appendix the 
posterior abdominal wall is several inches 
thick. This thickness is produced by the 
curving forward of the spinal column at this 
point and the crossing of the psoas muscles 
from their attachment to the vertebral column 
to the iliac fossa. This line we call the trans- 
verse psoas line. The area of the cross section 
at the crossing of the psoas muscle, which we 
have called the transverse line, is 14 inches 
(Fig. 56). In other words the abdominal 
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cavity is more than three times as large at 
the lower kidney line as it is at the trans- 
verse psoas or appendix line. The psoas 
muscles make a very abrupt shelf. Above this 
is a large pad of fat. On this padded shelf the 
kidney, ascending colon, and a good portion 
of the liver rest. It will thus be seen that 
nearly all the heavy organs are located so that 
they rest principally on this shelf. The main 
reservoir of the stomach, the cardiac end, 
rests back in the left flank. The middle 
pyloric portion of the stomach and the trans- 
verse colon are the two notable exceptions to 
this rule. These organs must depend entire- 
ly on the direct suspensory supports, and upon 
the intra-abdominal pressure. Hence their 
great tendency to prolapse independently as 
set forth in the previous reference to mid-line 
ptosis. Fig. 58, showing the antero-posterior 
plane of the large intestine, indicates the 
mobility of the transverse colon. The prin- 
cipal muscles which form the third class of 
supports in holding these organs on the 
shelves are the recti muscles, and the sheath 
or aponeuroses which they receive from the 
tendons of the oblique divide at the anterior 
edges of the recti muscles so that one-half 
of the fibrous structures go behind the rectus 
and one-half in front, where they meet and 
interlace, forming the linea alba. These 
muscles in normal man are very strong. The 
fourth class of supports, shown in Fig. 59, 
consists entirely of fat. This fat, as will be 
seen, serves as a cushion for the kidney, 
stiffens and thereby makes much stronger 
the mesenteric supports, and fills all super- 
fluous space with a very mild but persistent 
filling. This fat, therefore, becomes the 
regulator of intra-abdominal pressure which 
in reality is a very delicate distribution of the 
weight of the abdominal organs to the abdom- 
inal wall on all sides. This distribution of 
weight is much like that taking place when a 
weight is suspended in a vessel of water by a 
string from above (Fig. 53). A small por- 
tion of the weight is held by the string but 
most of it is taken up and transmitted by the 
water in equal proportion to all sides of the 
vessel containing it. A normal man whose 
peritoneal fusions have all taken place as 
previously set forth, whose body is erect and 


normal in curves so that the abdominal con- 
tents are moulded into the shape of a pear 
resting on an inclined plane, and whose 
abdominal muscles are sufficiently strong to 
retain the pear on the inclined plane, and 
whose extra-peritoneal fat is of such quantity 
as to maintain a normal and persistent intra- 
abdominal pressure, should have a perfectly 
normal digestive tract. The food should 
move out of the stomach in normal time with- 
out obstruction or effort and should move 
along the entire length of the bowel in the 
same way unless some unfortunate circum- 
stance disturbs the normal equilibrium of 
this arrangement. 

Goldthwait and Franklin H. Martin have 
laid particular stress on congenital body 
formation in which the natural shelf of the 
body occupied by the kidneys and colon is 
much shallower than normal. Heredity has 
apparently much to do with this condition. 
Goldthwait describes such a child as follows: 
“Drooping shoulder, prominent scapule, the 
spine inclining upward and backward from 
the lumbar region with very little curve, being 
almost straight until the upper dorsal spine 
is reached, when it bends sharply forward. 
With this the abdomen is much larger in 
proportion than the rest of the body, the 
lower portion being the most prominent, 
while on palpation and percussion the parts 
are soft and tympanitic.” With the spinal 
column straight, the tendency is for the 
organs to fall forward with a direct drop, in 
which case the peritoneal attachments, 
having the entire weight of the organs to 
support, have a tendency to stretch. In 
women, the lower part of the abdomen is 
enlarged in proportion to the upper portion 
of the abdomen. At the psoas line the abdo- 
men is seemingly larger in proportion to the 
kidney line than is shown in the diagram of a 
plaster cast representing man. This is no 
doubt the principal reason why ptosis is more 
frequent in women than in men. 

Defects of the third class or indirect sup- 
ports, namely, the abdominal wall, have been 
particularly emphasized by Byron Robinson, 
J. C. Webster, and many other eminent 
authorities. Poorly developed and weak 
abdominal muscles, or muscles which have 
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been separated or stretched by great intra- 
abdominal tension, such as child bearing, take 
away some of the important supports which 
hold the heavy organs on the shelf. 

In considering extra-peritoneal fat as the 
fourth class of supports, it is probable that 
there are many children with incomplete 
peritoneal fusion who are improperly nour- 
ished. In some instances, the food is not 
obtainable for economic reasons. In some, 
the variety is insufficient. In still others, 
particularly noticeable in the families of the 
wealthy, children are permitted irregularities 
in diet, and improper food, which so upsets 
the digestion as to permanently disturb 
metabolism and nutrition. This causes ab- 
sorption of the extra-peritoneal fat with a 
consequent sagging of the abdominal organs. 
As the organs assume a lower position, the 
upper abdomen contracts in conformity to 
its contents and thus becomes permanently 
narrowed. In the meantime, the lower 
abdomen has been permanently expanded, 
so that when the child reaches maturity it 
is a victim of a permanent general ptosis. 
The antero-posterior section of the abdomen 
of such a patient through the flank, instead of 
the normal pear shape as shown in Fig. 59, 
is oval in shape (Fig. 60). 

This theory of the development of the 
enteroptotic habit or body formation is in 
accord with the observations of Richard R. 
Smith, who has made an extensive study of 
the enteroptotic habit in more than four 
hundred women and in one hundred and nine 
children, and also quotes from the paper of 
W. J. Butler who made a study of one hun- 
dred and fifty-three children. He states that 
his findings agree in the main with those of 
Butler. The conclusions of Smith, based on 
these two hundred and sixty-two frail children 
under twelve years of age, are as follows: 

“The enteroptotic habit of adult life finds 
its counterpart in the frail child presenting 
the same fundamental characteristics: Frail- 
ness, lack of fat, slenderness of muscle, lack of 
vigor in body development. Any actual 
collapse of the thorax or diminution in the 
capacity of the upper abdomen, is seen only 
in older children, and then only exceptionally 
even in frail subjects. The prolapse of the 


kidneys, stomach, colon, and_ intestines, 
which accompanies the enteroptotic habit of 
adult life is not outspoken in childhood (under 
twelve years) except in rare instances, and 
then usually late in that period.” 

These observations by Smith have been 
most painstaking and it is quite probable that 
any multiple of cases so carefully examined 
will continue to bring the same conclusions. 
Smith’s studies of this number of children, 
taken with his studies of more than four 
hundred enteroptotic women, constitute a 
very valuable link in the study of ptosis. But 
after going over all his work, we find that 
there is a missing link. He has examined all 
these women and children and has found that 
certain conditions exist, and that this habitus 
develops after twelve years of age, but he fails 
to tell uswhyit develops at that time. It seems 
that Goldthwait’s studies along the same line 
have supplied the missing link. Goldthwait 
thought for some time that this characteristic 
condition, known as the enteroptotic habit, 
was due to faulty postures in early life. As 
his observations became more extensive he 
noted that his theories would not entirely 
account for these cases, and as his knowledge 
of the subject developed he reached the defin- 
ite conclusion that there must be congenital 
defects in most cases. After making anatomic- 
al and embryological studies along the lines 
which have preceded in this paper, he states: 

“In this development, the colon, which 
originally has a free mesentery, becomes ad- 
herent to the posterior abdominal wall in the 
ascending and descending portions, and to the 
omentum and indirectly to the stomach in the 
transverse portion. At the time of birth, the 
development should have reached this stage, 
but apparently in a considerable number of 
cases birth takes place before this develop- 
ment is complete. The child is born too soon 
from an embryological point of view, and 
begins life with a movable colon, and conse- 
quently with less natural support for the 
stomach. The obvious result of this is that 
as long as the child is an infant and its 
activities and habits are largely those of the 
quadruped, very little disturbance occurs, 
but when the erect posture is assumed, the 
disadvantages of such formation are evident. 
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With the stomach, the erect position must 
result in the sagging downward of the organ; 
and since the duodenumis almost always fixed, 
the early embryological mesentery upon this 
portion of the alimentary tract, having ceased 
to exist at an earlier period than is the case 
with the colon, the effect which this must 
have upon the evacuation of the stomach 
contents, with the disturbances of digestion 
resulting therefrom, together with the effect of 
the position and function of the colon, has been 
sufficiently well described above. With such 
displacement, if the stomach is affected, there 
must result a gradual absorption of the retro- 
peritoneal and intra-abdominal fat tissue, 
thus naturally increasing the possibility of a 
visceral sag, and naturally interfering with 
the nutrition.” 

To supplement this work of Goldthwait’s 
we quote from Lane: ‘The rapid loss of fat, 
and an associate degeneration of the muscles 
and other tissues are responsible for many 
other troubles; all viscera of the abdomen are 
very much affected, losing their support and 
resulting in a condition generally known as 
enteroptosis. Obstetric disabilities are a 
direct result of the absorption of poisonous 
products of the intestinal tract. The loss 
of fat appears sometimes very abruptly, as if 
the tissues of the individual had continued for 
some time to offer a sufficient resistance to the 
influence of the poisons and then suddenly 
gave up the struggle. In other cases the 
patient becomes gradually thinner. The skin 
is thin, sticky, inelastic, abnormally dark, 
and dirty looking. The staining of the skin 
is partly general and partly local. It is at 
first a transitory picture and disappears with 
free purgation. Popularly, the person is 
described as being ‘off color’ or ‘bilious.’ ”’ 

Taking the studies of these three men on 
the subject, which has been viewed by each 
from a different standpoint, we find that the 
views may be perfectly harmonized with 
each other and with the anatomical and 
embryological studies which we have made 
in the preceding pages. Taken altogether 
these studies present the following picture of 
the development of this form of general 
ptosis: First, a congenital defect in peritoneal 
fusion. This defect may be deficient rotation 


and fusion of the ascending colon, the descend- 
ing colon, or both. In this case the ascend- 
ing and descending colon, instead of rotating 
far over into the right and left flanks, and thus 
assuming their normal position on an inclined 
plane, rotate barely over onto the anterior 
surface of the kidney, where they become 
adherent. In this case, as shown in Fig. 34a 
and 36a, the ascending colon hangs directly 
downward like a pendulous bag and may 
either kink at the point where it is fixed to the 
kidney or pull the kidney out of place. The 
splenic flexure has.two additional supports 
in the form of the costocolic ligament and the 
gastrosplenic omentum which usually sustain 
the splenic flexure even in the absence of 
proper fusion of the descending colon. If the 
omental bursa has not been obliterated the 
transverse colon loses its mid-line support 
from the bottom of the stomach, and there- 
fore is congenitally poorly supported and 
becomes a sagging organ swinging from the 
two flexures.. One or more of these defects 
may be sufficient to produce an intestinal 
stasis with toxemia and absorption of the 
extra-peritoneal fat and the consequent let- 
ting down, not only of the mobile portions of 
the intestine but also the normally fixed 
points and the flexures. When the fixed 
points have thus become loosened, the stasis 
is to a great extent relieved and the symptoms 
partake more of the nature of a general neu- 
rasthenia. The last point to give away in this 
process is usually the splenic flexure, which 
is the last possible point of obstruction above 
the sigmoid flexure, and with it goes the left 
kidney. Fig. 61 shows the antero-posterior 
plane of the large intestine in general ptosis, 
in which the colonic flexures have been re- 
leased. 

A floating left kidney is the one positive 
symptom which identifies a case of general 
ptosis, as the left kidney practically never 
goes down alone, and never until the splenic 
flexure goes down, and the splenic flexure 
practically never goes down until the fat in 
the kidney region has been absorbed. This 
chain of incidents fully explains the fact that 
the general ptosis patient is rarely troubled 
with marked intestinal stasis; in fact, our 
limited studies with the X-ray seem to indi- 
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cate that there is an intestinal hypermotility 
in many cases of general ptosis. So, in 
brief, the steps in general ptosis are: 

First:— Deficient peritoneal fusion. Sec- 
ond:— Sagging of certain portions of the 
alimentary tract with a consequent kinking 
at the fixed points, with a resulting intestinal 
stasis. Third:— Absorption of fat and letting 
down of all organs as a result of the stasis. 
Fourth:— Relief of intestinal stasis. 

As this process goes on and the organs settle 
toward the bottom of the abdomen, the upper 
abdomen shrinks in size to fit the organs 
contained in it, the chest follows and becomes 
elongated, the lower ribs become slanting and 
close together while the lower abdomen be- 
comes greatly expanded and instead of having 
a pear shape as previously referred to, it 
becomes oval in shape. Thus nature, handi- 
capped by congenital defects, gives up one 
stronghold after another, the last being the 
splenic flexure, and retreats before her enemy, 
gravity, burning all her bridges behind her, 
for the purpose of maintaining the one feature 
essential to life; namely, an unobstructed 
alimentary canal. 

Such a patient, in an effort to make the best 
of things, assumes the characteristic attitude 
described by other authors and previously 
mentioned in this article by Goldthwait. The 
concavity of the back is gone. The shoulders 
lean far back to bring the center of gravity 
directly over the legs. The hips and lower 
part of the spinal column are thrown well 
forward in an attempt to get the horizontal 
psoas line as near as possible under the pro- 
lapsed organs. In other words, the position 
assumed by the patient is exactly the same as 
that assumed by a man carrying another man 
in his arms. I think it is proper to give this 
position the name of the ‘carrying position.” 
It is apparent when looking at the clinical 
picture of this patient, with a permanently 
contracted upper abdomen and a permanently 
expanded lower abdomen, with all the organs 
in the lower segment, with the normal curve 
of the spine gone, and the kidney shelf 
obliterated by the posterior abdominal wall, 
that such a case is unalterably hopeless as far 
as perfect cure is concerned and is doomed to 
permanent disability. Nature has adopted 
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her only course to protect the patient from the 
deadly results of intestinal intoxication and 
in doing so has for all time made it impossible 
for the surgeon to benefit the patient. We 
may therefore dismiss the subject of general 
ptosis with a characteristic habitus from any 
further consideration in this paper. The 
internist, by fattening such patients, can keep 
up intra-abdominal pressure and make life 
very comfortable for them without surgery. 
The credit for bringing before the medical 
profession of the world the evil results of 
intestinal stasis belongs very largely to 
Metchnikoff and to Mr. Arbuthnot Lane of 
London. The theory which Metchnikoff 
advanced a few years ago, that the arterial 
changes bringing about many of the diseases 
of old age were due to products of certain 
bacteria in the large intestine, was at first 
looked upon by many medical men as purely 
visionary. As progress along this line de- 
veloped it became more evident that Metchni- 
koff was working along the right line. In 
February of this year I had the privilege of 
one hour’s personal interview with Professor 
Metchnikoff, through the interpretation of 
Dr. Leo Ricen. At this interview, I learned 
that he is devoting practically all of his time 
to the study of intestinal flora, with this point 
in view. Metchnikoff has been able, by 
feeding young rabbits food containing certain 
bacteria, and constipating the rabbits, to 
produce calcareous deposits in the aorta of 
these young animals. He is of the opinion 
that the concentrated diet of modern life has 
removed the need of so much large intestine. 
He also recognizes the fact that ptosis and 
certain kinks of the intestine have a great 
influence on intestinal toxemia. He has iso- 
lated a germ which, it seems, counteracts the 
influence of the bacteria responsible for the 
formation of such substances as indican, pro- 
vided he can establish the process of sugar 
formation in the large intestine. As he 
expresses it: ‘All I need now is to be able to 
establish a sugar factory in the colon.” By 
feeding patients large quantities of potatoes 
mixed with this micro-organism, the name of 
which he does not give at this time, he is able 
to almost eliminate indican in the urine of 
patients with indicanuria and in doing so he 
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eliminates many of the symptoms of intestinal 
toxemia. He is of the opinion that indican is a 
very detrimental substance in the economy. 
His idea of the future treatment of intestinal 
stasis is replacement of the prolapsed portions 
of the gastro-intestinal tract, thus relieving 
the kinks, combined with a diet of such 
character that starch or sugar would be de- 
livered into the intestinal canal, plus the 
bacteria which he has discovered. 

Undoubtedly Metchnikoff’s theory as to 
the terminal influences of auto-intoxication 
have been underestimated by the masses of 
doctors. The daring work of Robson, Mayo, 
Moynihan, and other brilliant surgeons, by 
the study of living pathology at the operating 
table, coupled with the results of certain 
operative procedures, cleared up the path- 
ology of gastric ulcer and cancer to a certain 
extent; so, also, the brilliant work of Lane, 
who dared to fly in the face of public opinion 
and do such radical operations as the removal 
or short-circuiting of the colon for constipa- 
tion or intestinal stasis, has done much 
toward clearing up the nature of stasis. Lane 
observed certain symptoms as accompanying 
certain positions and formations of the 
intestine. He removed or short-circuited the 
large intestine, the symptoms disappeared, and 
the patient was restored to health. He could 
reach but one conclusion; namely, that the 
malpositions and formations of the intestine 
were directly related to the symptoms. 

A careful study of the work of Lane and 
his associates shows that the procedures he 
has adopted have not always been unattended 
with danger and post-operative discomfort 
directly attributable to the operation. This 
does not minimize in the least the value of 
Lane’s observations as to the clinical import- 
ance of stasis. In discussing Mr. Lane’s 
views, I have used the wording of Mr. 
Chapple, who has expressed them very sys- 
tematically as to the actual state of health 
of the patient suffering from stasis. In his 
article on the life history of fifty cases, he 
says, “‘The symptoms complained of by these 
patients were: 

1. Headaches, which were severe and 
frequent. 

2. Attacks of nausea, often followed by 


retching or actual vomiting. In some cases 
the vomiting was very frequent indeed and 
of a severe nature. It was very interesting 
to note that in several of the cases blood was 
frequently present in the vomit, and had led 
very able men to the diagnosis of gastric 
ulcer, although none such was found at the 
operation. 

3. Loss of appetite was almost constantly 
present. 

4. Loss of weight was present in all cases. 

5. Markedly cold hands and feet, which 
gave an indication of defective circulation. 

6. Mental apathy. This was very definite 
in most cases. It was most marked in case 
30 who was in a state which was well 
described by her medical attendants as one 
of torpor. Many felt that death would be a 
welcome relief from their physical and mental 
misery, and two had actually attempted to 
bring about that end. 

7. Constipation, which in all was persist- 
ent, and its previous treatment had failed. 
One case had gone on several occasions for 
twenty-eight days without an action of her 
bowels in spite of treatment. 

g. Attacks of abdominal distention, which 
were accompanied by discomfort and relieved 
by eructation or the passage of flatus or an 
action of the bowels. 

10. General muscular pain and a loss of 
freedom in the action of the joints. <A 
physical examination showed skin staining, 
as a rule of a general sallow or brownish 
nature, associated with more definite local- 
ized patches under the eyes, in the axille, 
groins, etc., or in any region where pressure 
was made by the clothes. This was often 
definitely appreciated by the patient, and 
had become more noticeable recently. The 
degree of staining varied directly with the 
distance of the site of obstruction from the 
stomach. 

The breasts showed changes, which in the 
early stages are similar to those usually 
described as chronic mastitis and later as 
cystic degeneration. The degree of these 
breast changes seems to bear a direct relation 
to the degree of auto-intoxication and affords 
a definite index to the extent of the latter. 
These degenerative breasts are exceedingly 
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liable to malignant change, as impressed itself 
most forcibly on my mind, and in the cases 
given below there is definite proof that this 
cystic degeneration slowly but surely disap- 
pears after an ileocolostomy, and the breast 
becomes quite clear and supple. 

The abdomen: Palpation was attended 
with tenderness over the abnormally fixed 
areas of the bowel. The main site of obstruc- 
tion varied in the different patients and con- 
sequently the position of maximum tender- 
ness varied. The cecum, as a rule, was a 
pelvic organ and much dilated. In some cases 
it was found fixed in the right iliac fossa. The 
ileopelvic colon presented two mani varieties, 
in one of which a straight thickened tube was 
palpable in the left iliac fossa; in the other it 
was not so easily felt, but at the operation was 
found as a large distended loop, with the ends 
approximated and fixed by adhesion to the 
left iliac fossa.” 

Every doctor has observed cases presenting 
just such symptoms. It is now Lane’s 
opinion that a number of the serious ills of 
mankind may be traced directly to intestinal 
stasis. Among these ills are arteriosclero- 
sis, Bright’s disease, ulcer of the stomach, gall 
stones, tuberculosis, etc. It is quite probable 
that Mr. Lane is over enthusiastic, but the 
more one thinks on the subject the more 
Lane’s ideas grow upon one. When we come 
to study his etiology and pathology of intes- 
tinal stasis, however, we find room for criti- 
cism, and what appear to be a number of 
inconsistencies. But the one in particular is 
that Mr. Lane has failed to differentiate 
between prenatal and postnatal adhesions. 
While he has laid great stress on ptosis and 
the effect of the erect posture in producing 
the condition, he lays most stress on the effect 
of bands and adhesions. He has failed to tell 
us plainly what caused the bands. The work 
of other observers, in addition to the writer’s 
observations, indicate very clearly that there 
are many cases of the most profound intestinal 
stasis in which there are no bands existing. 
I refer to cases of localized ptosis in which 
adhesions have not yet formed. There are 
two distinct types of localized ptosis. One, 
which we have previously referred to in this 
paper as “localized right-sided ptosis;” 
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the other is ‘‘mid-line ptosis.”” The right-sided 
ptosis is always due to an incomplete rotation 
of the cecum and ascending colon and an 
incomplete fusion of the peritoneum of the 
ascending colon and its mesentery with the 
right parietal peritoneum. As has been 
previously stated in this paper, when rotation 
is complete and fusion is perfect, the ascend- 
ing colon passes back into the flank at an 
angle of about fifty-one degrees and is quite 
firmly fixed to the parietal peritoneum. After 
removing all elements of friction it is found 
that about thirty per cent of the weight of the 
ascending colon and its contents is taken up 
by the slope (Fig. 62). It has been variously 
estimated that intra-abdominal pressure sus- 
tains from one-half to seven-eighths of the 
weight of the upper organs of the abdomen. 
When the intestine is lying on the shelf, as 
shown in Fig. 53, intra-abdominal pressure 
resulting from the weight of superimposed 
organs would naturally exert a powerful 
influence in holding it to the wall, so that 
when we deduct the weight lost by placing the 
ascending colon on an inclined plane, plus the 
amount taken up by the intra-abdominal 
pressure, we find that but a small portion is 
held by the peritoneal supports; therefore, 
there is little tendency toward ptosis of the 
ascending colon (and it probably never occurs) 
except in those cases where rotation and fu- 
sion has been incomplete. It appears that 
rotation is never so incomplete that the colon 
does not partially cover the kidney. Long- 
year, in a book written on the subject, has 
based his entire theory of ptosis on the 
attachment of the colon to the kidney by a 
ligament, which he has denominated the 
“nephrocolic” ligament. Longyear leaves 
us to infer that the nephrocolic ligament is a 
primary structure. When we take up the 
study of the subject from the standpoint of 
comparative anatomy and embryology, we 
find that in the quadruped there has been no 
peritoneal fusion of the colon to the lateral 
parietal peritoneum. We also find that the 
so-called ‘‘nephrocolic”’ ligament, so beauti- 
fully illustrated by Longyear, is absent in the 
quadruped. The logical conclusion, then, is 
that the fibrous structures referred to by 
Longyear as the ‘“‘nephrocolic”’ ligament are 
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Fig. 62. Thirty per cent of the weight is taken up by a 
51° slope. 


nothing more than the fibrous remains of the 
two layers of fused peritoneum between the 
colon and mesocolon and the parietal peri- 
toneum covering the kidney. Longyear has 
made the observation, and has quoted Glen- 
ard to substantiate his own observations, 
that such a thing as a movable kidney without 
a previously movable colon is unknown, and 
states as his opinion that a prolapsed kidney 
is always pulled down by the prolapsed colon, 
acting through the so-called ‘“‘nephrocolic” 
ligament just mentioned. Looking at Figs. 
13 and 18, representing the normal rotation 
and fusion of the ascending colon, it is very 
plain that such a thing as a prolapsed colon or 
kidney, in a normal individual, is probably 
next to an impossibility. Anatomists tell us 
that only four-fifths of the subjects coming to 
postmortem show a normal rotation and 
peritoneal fusion of the intestine. It seems 
that one-fifth of all persons have incomplete 
intestinal rotation and peritoneal fusion. It is 
quite possible that all cases of right-sided 
ptosis and all cases of general ptosis would be 
included in this defective one-fifth. Figs. 34a 
and 36a indicate quite well the attachment of 
the incompletely rotated ascending colon. 
Fig. 37 shows just how a mobile cecum and 


Fig. 63. Indicates how pericolic membrane may be- 
come constricting band after hepatic flexure has been let 
down in process of general ptosis. 


ascending colon may hang from the bottom 
of the kidney by the so-called ‘*nephrocolic”’ 
ligament, and how it has no support from the 
parietal peritoneum. Fig. 53 shows how, ina 
normal individual, the intra-abdominal pres- 
sure, acting altogether on one side of the colon, 
becomes an important element in holding it 
in place, while in Fig. 54 the intra-abdominal 
pressure appears equally as strong on all sides 
of the mobile cecum. The mobile caecum 
being thus deprived of its peritoneal attach- 
ment, and consequently of its inclined plane, 
and of the influence of the intra-abdominal 
pressure in holding it on the inclined plane, 
becomes a dead weight hanging from the 
lower pole of the kidney and from the duo- 
denum, and often pulls the kidney out of 
place. In a certain portion of the cases the 
kidney remains in its normal position, the 
colon becomes dilated by carrying its enorm- 
ous load of fluid (nearly go per cent of all the 
ingested water), increases in length; the in- 
crease in capacity of the ascending colon and 
cecum, with a fixed hepatic flexure, kinks the 
intestine at this point in exact proportion to 
the weight of the distended caecum. A stasis 
is therefore begun. The cecum is the great 
hotbed for the breeding of bacteria. It is 
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Fig. 64. Lane’s kink, as described by Dr. Charles H. Mayo. 


estimated that some 30 per cent of the fecal 
mass as it leaves the ascending colon is com- 
posed of bacteria. The cecum, therefore, 
becomes a stagnant pool alive with myriads 
of organisms. Certain forms of these organ- 
isms (probably anzrobic) seem to have the 
power of slowly penetrating the wall of the 
intestine which goes to form the pericolic 
membrane, which is now attracting such 
attention. M. L. Harris has recently given 
a beautiful description of the process of forma- 
tion of this membrane in the following words: 

“In the early stages of the condition the 
wall of the ascending colon presents the 
appearance of being thickened or cedematous 
and on close inspection, the visceral perito- 
neum seems to be raised from the bowel wall 
by reason of the appearance of a subendothel- 
ial hyaline looking substance or exudate. 
The endothelial layer of the peritoneum, 
which is slightly movable on the bowel wall, 
gradually becomes separated from the bowel 
as a distinct layer beneath it, covering the 
bowel wall. There forms another layer of 
endothelial cells. A raised thin transparent 
membrane remains attached to the bowel at 
the longitudinal bands, at which point small 
blood vessels may be seen entering and spread- 
ing over the thin membrane. Later this mem- 


brane is almost certain to acquire attachments 
to the antero-lateral parietal wall. In older 
cases the membrane becomes thicker, par- 
ticularly along the line of the blood vessels, 
which also become larger and more numerous. 
In still later stages, the membraneous forma- 
tion becomes intimately attached to the 
ascending colon. It extends from pouch to 
pouch of the colon, and on contracting, as all 
such new formations do, draws the pouches 
together and puckers them up so as to prac- 
tically obliterate them from the external 
surface of the bowel. In this stage the mem; 
brane can be removed only with difficulty and 
leaves the bowel raw and bleeding.” 

Harris makes the further observation that 
membraneous pericolitis usually occurs in 
young women from twenty to thirty-five 
years of age, but he has recently seen a case 
in a boy of twelve. 

These observations of Harris as to the age 
of development of this pathology are in 
harmony with the observations of Goldthwait 
on ptosis. It would seem that the ptosis 
begins soon after puberty. Its symptoms 
slowly develop, constipation habit is gradual- 
ly formed very early in adult life, which slowly 
produced the low grade and slow inflammatory 
process described by Harris. It seems that 
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Fig. 65. Placing purse string sutures for shortening 
upper leaf of mesentery of the ileum. 


the great majority, if not all, cases of membra- 
neous pericolitis are found in persons who 
have a mobile cecum. Mr. Lane’s suggestion 
that the stasis is produced by this pericolic 
membrane does not seem to be founded on 
either anatomy or accurate clinical observa- 
tion. It is almost certain that this membrane 
is produced by stasis due to kinking either at 
the hepatic flexure, the splenic flexure, or in 
rare instances of the lower portion of the 
sigmoid. Postnatal adhesions never form in 
the absence of either pressure or inflammatory 
action. The adhesions referred to by Mr. 
Lane as holding up the hepatic flexure and 
obstructing it are apparently nothing more 
than nature’s reinforcement adhesions, pro- 
duced incidentally at the original point of 
fusion of peritoneal coverings between kidney 
and colon plus the inflammatory action of the 
accompanying intestinal stasis. The pericolic 
membrane, no doubt in some instances, by 
acting unevenly, does harm. When it acts 
evenly, however, it is a conservative process 
and is doing no harm in itself. 

On the contrary it may be doing good. Ina 
considerable proportion of the cases it seems 
that a degree of immunity is established and 
the patient goes on in fair health even in the 
presence of stasis. In others the toxic absorp- 
tion produced a sufficient lowering of the 
vitality to cause absorption of the extra-peri- 
toneal fat. The natural angle of the colon 
produced by the prenatal fusion is obliterated 
and the stasis is improved. It is at this time 
that the pericolic membrane may begin to 


Fig. 66. When the sutures are tied, the mesentery is 
shortened, ileum elevated and the kink relieved. 


do harm by holding up the colon unevenly, 
and substituting a new form of obstruction 
which may properly be attributed to the 
pericolic adhesions or pericolic membrane 
(Fig. 63). The observations of Wilms, Klose, 
and other European authorities, have called 
particular attention to the cecum mobile, 
which condition is simply an incompletely 
rotated and fused ascending colon in which 
the local inflammatory process has often 
not been marked enough to produce peri- 
colic adhesions. The general toxic symp- 


Fig. 67. Suturing cecum and ascending colon to pari- 
etal peritoneum by a series of purse-string sutures, when 
operation is done through a right rectus incision. 
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Descending Colon 
Just below Mdney 


Guadratus Lumborum 


Fig 68. The mobile colon is sutured to the posterior 
parietal peritoneum as the incision through which the 
appendix was removed is being closed. 


toms as well as disturbance of neighboring 
organs may be even more marked than when 
the pericolic membrane has formed. Lane 
has called attention to the frequent presence 
of disturbing influence of a mobile caecum in 
the pelvis. Harris was called to operate on a 
supposed case of extra-uterine pregnancy. 
Upon carefully palpating the tumor in the 
pelvis he discovered that the tumor was 
rather soft and upon putting the patient in 
the knee chest position the tumor disappeared 
up into the abdomen. A cathartic relieved 
the condition. 

I have, within the past two months, seen 
two cases in which the principal symptoms 
were bladder symptoms. One particularly 
interesting case was sent to me to be operated 
on for pelvic tumor. Upon examination I 
failed to find the tumor. The patient gave 
most annoying bladder symptoms, such as 
one would expect to find in a tuberculous 
bladder. Urinalysis showed no pus, no blood, 
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and in fact nothing abnormal. A cystoscopic 
examination showed nothing more than a 
somewhat oedematous condition of the 
mucous membrane of the bladder. I advised 
the patient against operation and caused her 
to drink large quantities of water to relieve 
the bladder irritability, and washed the 
bladder out with a soothing solution for a 
period of three weeks. The patient was not 
improved. Finally I gave her another bi- 
manual examination and was chagrined to 
find a considerable soft tumor in front of the 
uterus, which was pressing hard down on the 
bladder. I at once reproached myself to the 
patient for having overlooked the tumor and 
sent her at once to the hospital. After the 
usual cathartics and preliminary preparation 
the abdomen was opened and no tumor was 
found. There were no adhesions of any kind, 
notwithstanding the fact that the appendix 
had been removed at a previous operation, 
but the caecum was lying on the bladder in 
front of the uterus. The pelvic organs were 
perfectly healthy. I made another incision 
through the right rectus and fastened the 


Quadratus Lumborum 


Fig. 69. Sutures placed for fixing fibrous flaps of the 
kidney around a detached piece of the quadratus lumborum 
muscle. 
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colon up in position with interrupted sutures. 
The bladder symptoms immediately dis- 
appeared and the patient, on returning four 
months afterward, said she was feeling well 
and the constipation was much relieved. The 
muddy complexion had disappeared and the 
patient looked the picture of health. The fact 
that some three years before her appendix had 
been removed without relieving her in the 
least would tend to eliminate any suggestion 
of a psychic influence. We have all had the 
experience many times of removing an ap- 
pendix which was either normal or presented 
an appearance such as shown in Fig. 38 with- 
out in the least benefiting the patient. We 
have fixed kidneys and removed the appendix 
in certain cases and while the kidney has 
remained fixed the patient still complains of 
soreness in the appendiceal region and in many 
instances of pain referable to the fixed 
kidney which is being tugged upon by the 
mobile caecum. 

It is well at this point to call attention to 
another kind of obstruction in this region in 


Fig. 71. Shortening the falciform ligament. 


fat ty Capsule of Midney 


Quadratuslumborum 


Fig. 70. Scheme of completed operation of swinging 
flaps of the fibrous and fatty capsule of the kidney around 
a piece of the quadratus lumborum muscle. 


which right-sided ptosis does not exist. I 
refer to the condition referred to by Dr. 
Charles H. Mayo as Lane’s kink (Fig. 64). 
In this instance it is seen that the ileum has 
become adherent to the parietal peritoneum 
and has been drawn down below the caecum 
in such a manner as to produce a kinking near 
the ileocecal valve. Observation of a con- 
siderable number of this type of cases has led 
me to the opinion that it is entirely separate 
from the various forms of ptosis. Nearly all 
the cases I have seen have given typical 
histories of subacute attacks of appendicitis, 
and while the appendix may not be found 
within the mass of adhesions, I think we have 
good grounds for the belief that adhesions of 
the type are found chiefly as a result of 
inflammatory processes developed in the 
appendix. This is a most definite form of 
pathology and Dr. Mayo, in so clearly de- 
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Falciform ligament shortened. Sutures passed 
through the right and left lobes of liver for making a 


Fig. 72. 


Y-shaped ligament. Sutures placed for shortening 


gastrohepatic omentum by Beyea’s method. 


scribing the condition by the accompanying 
picture, has made a very valuable contribu- 
tion to the question of stasis, and has brought 
relief already to many hundreds of patients. 
I have called in a number of my previously 
operated appendix cases and have cured them 
by the procedure shown in Figs. 65 and 66. 
This condition has gone far toward calling at- 
tention to the necessity of thorough explora- 
tion in every case of chronic appendicitis. In 
fact any surgeon attending this kind of case 
could justly be subjected to criticism for over- 
looking a condition of this kind in operating for 
chronic appendicitis. This condition often 
becomes so marked as to cause a total obstruc- 
tion of the intestine, as I have had occasion to 
see in more than one instance. Martin has 
called attention to a great variety of adhe- 
sions which produce kinks in this neighbor- 
hood. They are probably due to intestinal 
stasis in some instances and chronic appendi- 
cal inflammation in others. 

As to the treatment of this right-sided path- 


Fig. 73. Method of placing sutures in doing the “‘ham- 
mock” operation. 


ology, it seems that the treatment should be 
instituted which would come nearest to 
establishing the relations such as exist in 
normal individuals. In cases where the 
stasis is due to an incomplete rotation, and a 
distended mobile caecum exists, with marked 
symptoms of stasis not relieved by ordinary 
dietary or medical treatment, it seems reason- 
able that the proper treatment should be 
fixation of the cecum and ascending colon 
in its normal position on the inclined plane or 
shelf made by the psoas muscles. 
Wilms has split the peritoneum in the right 
flank and buried the ascending colon, making 
it a completely retroperitoneal organ. In a 
series of cases he has reported 75 per cent 
complete cures by this operation. Klose, of 
Frankfurt, since 1904, has fixed the mobile 
cecum one hundred and fifty-four times with 
89 per cent of absolute cures. I have not been 
able to learn the exact method used by Klose. 
I have been using the method shown in 
Fig. 67 for more than a year with very satis- 
factory results, which will be reported at a 
later date. In such a case as is illustrated in 
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Fig. 76. Fig. 77. 
Fig. 74. Diagram illustrating the placing of sutures for shortening the gastrohepatic omentum and for suturing 
the great omentum to the abdominal wall in ‘* hammock’”’ operation. 
Fig. 75. Scheme of combined Beyea operation and “hammock” operation. 
Fig. 76. Completed Beyea operation and “hammock” operation, shown by reflecting the upper part of the ab- 
dominal wall downwards after the operation is complete, including the closure of the abdominal incision. 
lig. 77. Results following combined Beyea operation and “hammock” operation. 
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The anterior aponeurosis of the external 
The reflected 


Fig. 78a. 
oblique has been cut and reflected inward. 
edges are being sewed. 

Fig. 78b. The tendon of the external oblique has been 
split and the flaps are being imbricated thus narrowing 
the lower abdomen and making autoplastic bandage. 


Fig. 38, with the cecum mobile, pericolic 
membrane, and kinked appendix, I, in some 
instances, remove the pericolic membrane; 
remove the appendix and fix the caecum and 
ascending colon well up into the flank, 
through a right rectus incision. The sutures 
used are linen. After the appendix has been 
removed, begin a line of purse string sutures 
which first take about two bites in the cecum 
and two bites in the parietal peritoneum. 
This line of purse string sutures is continued 
well up toward the kidney, so that the cecum 
is drawn well up on the normal inclined plane 
(Fig. 67). In cases where the right kidney is 
movable the operation is performed from be- 
hind. An incision is made along the line of 
the quadratus lumborum muscle, turning for- 
ward along the crest of the ileum, and should 
be ample. The deep incision should just pass 
the outer edge of the quadratus lumborum 
muscle. The peritoneum is opened in front 


Fig. 79a. Upper abdomen expanded. 
Fig. 79b. Contraction of lower abdomen completed, 
forming autoplastic bandage. 


of the kidney. The appendix is removed and 
the caecum with ascending colon is sutured to 
the peritoneum along the line of incision as 
the peritoneum is closed (Fig. 68). The 
kidney is now pulled into the wound, the fatty 
capsule carefully opened, and pushed aside, 
and a flap of the fibrous capsule is lifted on 
either side of the median line of the convex 
border, after the manner described by B. B. 
Davis. Three quilt sutures of chromic catgut 
are passed through each flap. A strip of the 
quadratus lumborum sutures of the fibrous 
flap next to the spinal column are drawn 
through the slit in the muscle and are tied to 
the corresponding sutures in the opposing 
flap. This operation brings the kidney sub- 
stance in direct contact with the muscle, 
which is movable, and utilizes the fibrous 
capsule as a handle swung around the muscle 
(Fig. 69). The fatty capsule is then drawn 
around the muscle in like manner, made taut 
and sutured (Fig. 70). Since reading the work 
of Longyear we have sought for the so-called 
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Fig. 80. 
shown in Figs. 78a and 79a. 


“nephrocolic”’ ligament and in some instan- 
ces have been able to demonstrate it and have 
it up through the slit in the quadratus lum- 
borum muscle and fascia. 

This operation seems to fill the indications 
of the anatomical conditions found, in that 
it not only fixes the kidney, but also the colon 
which has dragged the kidney out of position 
in the first place. I have in one instance fixed 
the colon into the flank from the abdominal 
side in a case where the kidney was extremely 
movable without fixing the kidney. The 
patient gained some twenty-two pounds in 
weight and the kidney is not palpable at this 
time (nearly eight months after operation). 
However, if the kidney is very movable it 
seems well to fix it from the back and to fix 
the colon at the same time through the same 
incision. 

In dealing with the pericolic membrane, so 
well described by Jackson, I think we are 
justified in saying that simply cutting it away 
is a very primitive and incomplete operation 
and can only be of service after the normal 
fixation at the hepatic flexure is giving way 
and the weight of the colon is held entirely 
by the newly formed adhesions, in which case 
such an operation imitates nature’s usual way 
of retreating and thereby producing a general 
ptosis by letting down the fixed points. A 
uniform fixation of the ascending colon 
through the parietal peritoneum, either with 
or without the removal of the pericolic mem- 
brane, gives much better results in most cases. 

The form of kink described by Dr. Mayo as 
Lane’s kink has nothing to do with ptosis, 
but as the symptoms are very similar to the 
forms of right-sided ptosis which we have 
described, it is well to discuss the treatment 
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Cross section of the upper abdominal wall showing scheme of operation for expanding upper abdomen 


of the condition. As has previously been 
stated, this form of kink is usually preceded 
by attacks which clinically are the same as 
appendicitis. I recently saw Mr. Lane 
operate on such a case and the history seemed 
to me a typical one of recurrent appendicitis. 
It is apparent that the first thing to do is to 
cut the adhesions which hold the ileum down 
to the parietal peritoneum. In some of the 
cases reported the condition has recurred. 
Dr. Franklin H. Martin has devised a rather 
elaborate system of gymnastics combined 
with a modified Trendelenburg position which 
is no doubt effective in preventing a recur- 
rence of this condition, but it seems like a good 
deal of after treatment. 

Our work along this line was begun imme- 
diately after the appearance of Dr. Mayo’s 
article. After cutting the adhesions, by 
pursing the upper leaf of the mesentery of the 
ileum opposite the adhesions with linen 
sutures (Figs. 65 and 66), we are able to 
shorten it two inches, more or less, as desir- 
able, thus pulling the intestine away from its 
original attachment. ‘To make assurance 
doubly sure we then put the patient on the 
left side with the foot of the bed elevated 
twelve to fourteen inches. In some instances, 
the raw surface underneath the incision has 
been covered by bringing the peritoneum 
across the raw area transversely. In others we 
have paid no attention to it. Our cases have 
all been completely successful, the patient has 
been allowed to get up at the end of two weeks, 
and no evidence of recurrence has manifested 
itself. 

MID-LINE PTOSIS 

While right-sided ptosis is probably the 

most frequent form seen producing stasis, 
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mid-line ptosis presents much more positive 
symptoms in certain cases. Mid-line ptosis 
may be of three types. First, prolapse of the 
transverse colon alone, as is seen in cases of 
non-obliteration of the omental bursa. Sec- 
ond, of the middle pyloric portion of the 
stomach plus the transverse colon. Third, 
of the middle pyloric portion of the stomach 
and the transverse colon plus free edge of liver. 
The fixed points in this class of ptosis are the 
cesophageal portion of the stomach, the 
junction of the first and second portions of 
the duodenum, the hepatic flexure, and the 
splenic flexure. With this type of ptosis 
there is, as a rule, no displacement of the 
kidneys and no abnormal mobility of the 
cecum. The point of kinking is always 
at the junction of a fixed and a movable 
point of the intestine as indicated by sec- 
tions of intestine in Fig. 33. There may be 
obstruction at one or all of these points at 
the same time. As a rule, however, it is par- 
ticularly marked, either at the junction of the 
first and second portions of the duodenum or 
the splenic flexure. Occasionally it may be 
marked at both places. Obstruction at the 
junction of the first and second portions of the 
duodenum presents symptoms which are diffi- 
cult to differentiate from strictural obstruc- 
tion at the pylorus. If the obstruction is at 
the splenic flexure alone, the symptoms are 
those of most obstinate constipation. 


ILLUSTRATIVE CASES 


The symptoms of gastro-intestinal stasis 
resulting from mid-line ptosis may well be 
illustrated by relating five typical cases, with 
the pathological findings. 

Taking up the history of case 26, we find a 
young man about thirty years of age. His 
father was a stock man and his early boyhood 
and early manhood was spent as a cowboy 
until he developed symptoms of indigestion. 
He was examined and the symptoms could 
supposedly be traced to appendicitis. About 
six years ago he was operated on and his 
appendix was removed but his symptoms 
were not improved. He developed a hernia 
on the left side and about two years later a 
left inguinal hernia was repaired. Still his 
symptoms did not improve. About this time 
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his father moved to the city and engaged in 
stock dealing. His health was not improved 
and he was troubled with indigestion and a 
nervous condition which unfitted him for the 
duties of his father’s office. He had tried all 
forms of medical treatment, including a 
number of the ablest medical men in our sec- 
tion, but had received no benefit. The last 
five doctors who examined him had made a 
positive diagnosis of gastric ulcer with ob- 
struction. The examination of his stomach 
contents showed hyperacidity. For several 
months prior to the operation he had vomited 
a great deal of his food. For the six weeks 
prior to operation he had vomited practically 
all of his food, and was so emaciated that he 
was unable to sit up. No X-ray pictures were 
made of his stomach before operation. His 
weight was not taken but was estimated to be 
less than one hundred pounds. He had every 
symptom of obstruction at the pylorus. His 
upper abdomen was permanently contracted. 

On opening the abdomen (Jan. 4, 1911) and 
examining the stomach it was found that 
there was no ulcer, and that the pylorus, 
instead of being contracted, was widely 
dilated, making the duodenum continuous 
with the stomach. The free margin of the 
liver was even with the umbilicus. The upper 
margin of the stomach was at least two inches 
below the umbilicus and presented the typical 
picture almost exactly the same as is shown in 
Fig. 47; transverse colon was in the pelvis. The 
omentum had adhered to the site of the opera- 
tion for hernia and had therefore made the 
ptosis permanent. The point of obstruction 
was at the junction of the first and second 
portions of the duodenum. There was no 
other pathology present in the abdomen. The 
adhesion holding the omentum to the left 
inguinal incision was cut, the stomach re- 
placed, the ligaments of the liver shortened, 
the gastrohepatic omentum was shortened, 
and the great omentum was sutured to the 
parietal peritoneum midway between the 
umbilicus and the ensiform cartilage. The 
upper abdomen was expanded. The patient 
began to improve immediately, never vomited 
after the operation, was well in three months, 
and six months after operation weighed more 
than he ever did in his life and has had no 
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symptoms referable to his stomach since 
operation. X-ray pictures eight months after 
operation show stomach and colon in normal 
position (Figs. 81 and 82). This patient had 
not been relieved by medical treatment and 
position because adhesions had made the 
ptosis permanent. Had it not been for the 
adhesions, medical treatment and rest in bed 
would have given him temporary relief but 
could not have given him permanent relief 
owing to the narrow upper abdomen. 

Case 27 was a hospital nurse, 48 years of 
age, and was first seen January 6th. She had 
been constipated all her life, and for 20 years 
had not had a natural bowel movement 
without a drastic cathartic. The past few 
years she had spent chiefly as an invalid. The 
members of her order had reached the con- 
clusion that she was a hopeless neurasthenic 
and that she was not as sick as her complaints 
indicated. She had vague rheumatic pains 
over her body, sallow and discolored skin, 
tenderness over the lower abdomen on both 
sides, anorexia, but no symptoms of gastric 
obstruction. Stomach analysis showed noth- 
ing abnormal. Distension of the stomach 
showed no marked gastroptosis. An X-ray 
examination showed no marked gastroptosis 
but an extensively prolapsed transverse colon, 
as shown in Fig. 83. On opening the upper 
abdomen two gall stones were found which 
had never given pain or a symptom which 
could be attributable to them. There were no 
adhesions in the abdomen, and no displace- 
ment of any other organ. The omental bursa 
had not been obliterated, which accounted 
for the prolapse of the colon without the 
stomach. The transverse colon was markedly 
distended and the splenic flexure markedly 
kinked without adhesions. The gall stones 
were removed and the gall bladder drained 
for a few days. The omentum was sutured 
to the abdominal wall midway between the 
umbilicus and the ensiform cartilage. The 
patient made an uninterrupted recovery and 
her bowels began to act without a cathartic 
before she left the hospital. At last report, 
eighteen months afterward, her bowels were 
moving regularly and she was working every 
day. X-ray picture (Fig. 84) taken seven 
months after the operation shows the colon 
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swinging across the abdomen just below the 
umbilicus. This case is typical of the colon 
ptosis due to non-obliteration of the omental 
bursa. 

Case 31, a female 38 years of age, was a 
hospital nurse and druggist. She was healthy 
in her childhood and young womanhood. 
Some time after she joined the sisterhood she 
began to have stomach trouble and was 
treated with the usual prescription of digest- 
ives of various kinds. As her case grew worse 
she was confined to her bed at intervals and 
did not feel well between the attacks of 
stomach trouble. Her skin was stained, 
abnormally muddy, and at times she had 
annoying skin eruptions. The case had been 
diagnosed on several occasions as gall stones. 
She had been in bed for a number of weeks 
prior to the time the operation was performed, 
vomiting practically all food except when she 
was in bed. X-ray pictures (Figs. 85 and 86) 
showed displacement of the stomach and 
colon. 

The upper abdomen was opened by a 
median incision and all the abdominal organs 
were examined. The stomach and transverse 
colon were markedly prolapsed, and the 
cecum was mobile. No other organs were 
displaced and no other pathology was found 
in the abdomen. The omentum was sutured 
to the abdominal wall, the gastrohepatic 
omentum was shortened, and the upper 
abdomen was expanded. The patient made 
an uninterrupted recovery and was back at 
her work as prescription druggist six weeks 
after the operation. Fig. 87 shows X-ray 
picture of her stomach taken two and one- 
half months after operation and one month 
after she had assumed active duties as pre- 
scription druggist. Fig. 88 shows the colon 
at the same time. The patient has been 
perfectly well since the operation, digests 
her food perfectly and is now on active duty 
as hospital nurse, one year after operation. 

Case 39 illustrates a case of marked gastro- 
intestinal stasis due to a typical ptosis of both 
the stomach and the transverse colon. The 
patient, the wife of a farmer and timber man, 
was 43 years of age, the mother of eight 
children, and had done most of her own house 
work during her married life. She had been 
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constipated since childhood, the constipation 
growing worse in later years. For the past 
few months prior to operation has had spells 
of vomiting and no appetite. Her bowels 
have not acted oftener than once a week and 
then cathartics were necessary. Mouth dry. 
She felt fairly comfortable while in bed and 
digested her food well. If she took even a 
drastic purgative early in the morning and 
remained on her feet all day, it would not act 
until the next morning. If she took the same 
dose at bed time it acted within eight hours. 
A dose of oil, taken after she came into the 
hospital, while lying in bed, acted well within 
six hours. A bismuth picture showed ptosis 
of both the stomach and colon (Fig. 89). 
The picture of the colon, taken 24 hours after 
a bismuth meal, showed bismuth in the cecum 
(Fig. 90). The pictures taken each day for 
three days thereafter showed the bismuth in 
the ascending and transverse colon. So that 
the picture taken 96 hours after the ingestion 
of bismuth showed that none of it had passed 
the splenic flexure (Fig. 91). The patient 
presented a marked cachexia causing a pro- 
visional ‘diagnosis of carcinoma to be made. 

When the abdomen was opened May 14, 
1912, the stomach and colon were found well 
below the umbilicus. The pylorus was widely 
dilated, admitting two fingers with ease. The 
transverse colon was greatly distended and 
its walls thin. No evidence of gastric ulcer 
was found and there were no gall stones. No 
other organs were displaced. A few light 
adhesions attached the omentum to the parie- 
tal peritoneum low down, and two or three 
bands extended from the transverse colon to 
the descending colon near the splenic flexure. 
These light bands were freed, the falciform 
ligament of the liver was shortened, the gas- 
trohepatic omentum was shortened, the 
great omentum was sutured to the abdominal 
wall and the upper abdomen was expanded. 
The patient made a gradual recovery, the 
bowels acting well from the start, with a high 
enema. The stomach symptoms steadily 
improved until at the end of four weeks she 
was able to eat regular diet. At the end of 
eight weeks she left the hospital, at which time 
the bowels were acting without cathartics 
but in order to ensure entire freedom from 
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stasis for a while, she was given paraffin to 
take when she went home and since that time 
she has been taking a swallow of paraffin oil 
before breakfast. She reports after four 
months time that her stomach and bowels are 
acting well and that she is steadily gaining in 
strength. 

Case No. 41, a female, 38 years of age, was 
entirely healthy until she entered the teaching 
convent, twelve years ago. She began to be 
constipated soon after entering the convent. 
She had fair health during the first two or 
three years and then began to have sick head- 
aches. Her headaches came on every week. 
After vomiting, the headache gradually dis- 
appeared. Between spells she was well. 
Weekly spells lasted with regularity approxi- 
mately two years. Then they began to occur 
less frequently but were of longer duration, —- 
two or three days at a time, instead of one. 
As years passed, constipation became more 
marked, the spells of vomiting and headache 
lasted longer,— sometimes for an entire week, 
especially about menstrual period. During 
the past year she has been able to perform her 
duties as a teacher only with great difficulty 
and finally became unable to stand. During 
the past year she has been taking large doses 
of castor oil once in two weeks. In the inter- 
val, the bowels acted very little, at times a 
week would elapse without bowel action. A 
very interesting feature of this case is that if 
she sat down for a half hour after breakfast 
before beginning her work (which necessitated 
standing all day) her bowels would act much 
better. When presented for examination she 
had a subnormal temperature, was decidedly 
cyanosed and her complexion very muddy. 
Heart examination showed no organic lesion, 
Urinalysis showed no kidney lesion, but 
quantities of indican. Her weight was about 
twenty pounds below normal. She presented 
the picture of despair so vividly portrayed by 
Lane as a case of intestinal stasis. X-ray 
examination showed mid-line ptosis involving 
both stomach and colon. The second picture, 
25 hours after bismuth meal, showed the 
bismuth in the ascending and transverse 
colon. Four days after, the bismuth was 
found low down in the pelvis, probably in the 
prolapsed sigmoid. 
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June 2oth, the abdomen was opened, when 
a greatly distended transverse colon, occupy- 
ing the lower part of the abdomen was drawn 
up. A very unusual, if not unique, feature 
showed, in that the omentum had not blended 
with the transverse colon for a space of about 
two inches near the splenic flexure. The 
gastrohepatic omentum was sutured to the 
peritoneum for almost the entire width of 
the abdomen. On account of the great dis- 
tension of the transverse colon and the pro- 
found stasis which had existed before, an 
appendicostomy was performed with a view of 
washing out the bowel for some time after- 
ward. The cecum was normal, not mobile, 
and there were no adhesions or false mem- 
branes in its neighborhood. The patient was 
not shocked in the least by the operation but 
did not begin to digest right away. Menstrua- 
tion came on the next day after operation and 
she had her usual three or four days of vomit- 
ing. Four days after operation, we undertook 
to flush the large intestine through the 
appendix. Approximately one gallon of water 
was passed through the appendix into the 
large intestine. The patient suffered a great 
deal of pain and the abdomen was greatly 
distended, especially low down on the left 
side, but no water passed. A tube inserted 
into the rectum did not bring the water. The 
rectum was then dilated with a low enema, 
when the nurse was able to pass the tube up 
into the sigmoid and the water passed away. 
During the next four weeks, the patient 
thought she was improving, but would occa- 
sionally have her spells of vomiting, and while 
her bowels acted with a high enema, it was 
only after the tube was passed high into the 
bowel. In other words, the nurse always 
complained of not being able to get her water 
back. There was but one logical conclusion. 
There was a sigmoid kink which would allow 
the filling of the sigmoid from below but would 
not let the water return. The patient was 
extremely optimistic, so she immediately 
acquiesced when another operation was sug- 
gested. Four weeks after the first operation 
we opened the abdomen again low down 
through a left rectus incision. No adhesions 
had formed in the abdominal cavity. The line 
of sutures of the omentum to the parietal 


peritoneum which was made four weeks before 
had blended perfectly. The ascending and 
descending colon, which could be seen below 
the hammock, were practically normal in 
size. The sigmoid flexure was greatly dis- 
tended in spite of the efforts we had made to 
empty it. The upper part of the rectum and 
the lower part of the sigmoid were abnormally 
fixed. The sigmoid occupied the pelvis 
almost exclusively. With the abdomen 
opened the nurse was asked to pass a tube 
into the rectum but got no results, either in 
gas or liquid. An irrigator was then attached 
to the appendiceal opening and almost a half 
gallon of water was passed into the large 
bowel. Very soon after the water began to 
run, the sigmoid began to distend, first with 
gas and later with water and gas mixed. 
After the sigmoid had become distended as 
far as we thought safe, and no water or gas 
had passed through the tube, which was still 
in the rectum, I passed my hand down into 
the pelvis and directed the rectal tube up 
past the point of kinking to the mobile part 
of the sigmoid. The gas immediately rushed 
out followed by the accumulated solution, 
and continued to pass freely as long as we 
passed the water into the appendix. We had 
straightened out one kink at the splenic 
flexure at the first operation, but we had left 
another at the lower end of the sigmoid. In- 
stead of removing the sigmoid, as we might 
have done in a stronger patient we simply 
drew the lower and upper segments taut and 
made a lateral anastomosis, as shown in 
Fig. 92. The space between the anastomosis 
and the mesosigmoid was closed by suturing 
the contiguous leaves of the mesosigmoid 
with interrupted sutures to prevent any possi- 
bility of an internal hernia. This made the 
canal a straight short cut from the intestinal 
canal to the upper part of the rectum. 

The patient menstruated the second day 
after the operation, but this time was not in 
the least nauseated. Four days after the 
operation irrigation through the appendix 
was begun and the water passed freely into 
the rectum and was delivered through a 
rectal tube which had previously been in- 
serted. Two days later the irrigation was 
made without the rectal tube and the water 
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passed out freely. The patient’s symptoms 
all disappeared and her appetite was at once 
restored. This was a case of combined sig- 
moid and mid-line ptosis, the sigmoid ptosis 
probably being the primary condition. 

In mild or early cases in which no complica- 
tions exist mid-line ptosis is relieved by the 
reclining posture, for the stomach and trans- 
verse colon, in gravitating toward the dia- 
phragm, release the kinks at the fixed points 
so that digestion and evacuation proceed 
normally. These cases may be greatly re- 
lieved and often symptomatically cured by 
a long period of rest in bed with forced 
feeding, which produces fattening. This ac- 
counts for the phenomenal success of the 
Weir-Mitchell rest cure treatment for so- 
called neurasthenia. Unfortunately mid-line 
ptosis if continued long, produces complica- 
tions which make the condition self-perpet- 
uating. The two principal of these compli- 
cations are adhesions resulting from stasis 
or other inflammatory conditions, which hold 
the organs permanently out of place, and, 
second, a permanent contraction of the 
upper abdomen resulting from the habitual 
absence of the transverse colon and pyloric 
portion of the stomach from that portion of 
the cavity. When the condition has continued 
long enough to produce either of these perma- 
nent complications, the problem becomes a 
mechanical one which can only be relieved by 
surgery. This condition, unlike  right- 
sided ptosis or general ptosis, is usually 
acquired and is found in patients who have 
been previously healthy. Habitual constipa- 
tion and loaded colon, or over-distention of the 
stomach combined with hard labor or violent 
exercise, tend to stretch the peritoneal sup- 
ports of these movable portions of the intes- 
tinal canal. The process once begun auto- 
matically grows worse, for the more obstinate 
the constipation or gastric stasis, the heavier 
the load for the supports, and consequently the 
lower the organs sag. The peculiarly weak 
point in the support of these parts of the ali- 
mentary canal is that they have a direct drop, 
being suspended only by the peritoneal sup- 
ports. As has been previously shown, nature 
has taken two steps toward giving extra sup- 
ports to the transverse colon, first by fusing the 
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posterior layer of the omentum to the meso- 
colon, and second, by the obliteration of the 
omental bursa. Other fixed points of the ali- 
mentary canal have been produced by fusion 
of the peritoneum of the organs directly to the 
parietal peritoneum. Thus it will be seen that 
aside from taking advantage of shelves and 
angles, nature has depended chiefly upon 
making prenatal fusions to hold up the 
abdominal organs in fitting man for the erect 
position. When these fusions have failed 
or the normal supports have given way we 
can do no better than follow nature’s example 
by making supplementary peritoneal fusion. 

Rovsing has depended on suturing the 
stomach wall directly to the parietal perito- 
neum and reports 163 cases treated by this 
method. Of these 92 were completely cured, 
34 were considerably improved, 18 slightly 
improved, 24 unimproved, and 8 died. This 
work of Rovsing, it must be admitted, shows 
better results than one would expect from 
such a radical procedure and deserves a place 
alongside the work Lane has done in intes- 
tinal stasis, in that, while the cure in his cases 
had been produced by more heroic means 
than the condition would seem to warrant, 
it has certainly taught us much as to the 
nature and importance of the subject of 
ptosis and stasis. 

On the other hand, Beyea has used a method 
which would be ideal if efficient. To one who 
has studied these profound cases of ptosis 
carefully and has noted how the gastro- 
hepatic omentum is thinned until it has very 
little strength left, the Beyea operation 
cannot appeal very strongly as a method for 
producing a permanent cure. But it must be 
acknowledged to be a valuable aid in the 
treatment of the condition. The fact that 
the ligament has proven too weak to hold the 
stomach in the first place, when the shape of 
the abdominal cavity was normal and con- 
ducive to a normal position of the viscera, 
seems to be an ample argument that the 
patching up of this attenuated ligament to 
hold up a dilated and abnormally heavy 
organ in an abdominal cavity which has be- 
come distorted, and in a patient who has 
become generally depleted, is an entirely 
inefficient procedure. Furthermore, in cases 


COFFEY: SURGICAL TREATMENT OF GASTRO-INTESTINAL STASIS 


of non-obliteration of the omental bursa, with 
ptosis of the transverse colon alone, the Beyea 
operation would be entirely inapplicable. The 
one tissue which can supply a ligament of 
extraordinary strength for both the colon and 
the stomach is the great omentum, picked up 
just below the colon and sutured to the an- 
terior abdominal wall. 

Basing the treatment on the principles 
which have been set forth in this paper, the 
indications would be as follows: 

First, shorten the natural supports of the 
liver and the stomach by the method of Beyea 
or Bier; second, suture the great omentum to 
the abdominal wall below the transverse 
colon with sutures which pass entirely 
through the omentum; third, expand the 
upper abdomen to restore as near as possible 
its normal shape, thereby giving room for the 
wandering organs which have been habitual- 
ly occupying other parts of the abdomen; 
fourth, if the lower abdomen has become very 
pendulous, it may be contracted by a plastic 
operation to be described later. 

Therefore, given a case of mid-line ptosis 
involving the free edge of the liver, pyloric 
portion of the stomach, and the transverse 
colon, and in which the upper abdomen has 
contracted, the following operative procedures 
are indicated: 

An incision is made in the exact median 
line beginning at the ensiform cartilage and 
extending about one inch below and to the 
left of the umbilicus and through the skin and 
fat. The fat is now pushed off the aponeurosis 
until the interlacing of the fibres of the 
aponeurosis of the two sides is thoroughly 
exposed. If the incision is made at the exact 
point of the interlacing of these fibres the 
opening of the sheaths of the recti muscles 
will be avoided. This precaution is taken 
with a view of expanding or relaxing the upper 
abdomen at the time of closing. After the 
abdomen is opened, the organs examined and 
the necessary operation determined upon, the 
first step is reposition of the liver which is 
done as follows: 

The falciform ligament, which is elongated, 
is shortened by purse string sutures of chro- 
mocized catgut, taking two or three bites in 
the ligament and finally fastening to the 


parietal peritoneum (Fig. 71). Three or four 
of this kind of sutures are used. After this a 
number of quilt sutures are used to fasten 
the edges of the right and left lobes of the 
liver to the parietal peritoneum. These 
sutures are passed from the outer side of 
the subperitoneal fascia inwards through the 
liver and back out through the peritoneum 
and tied on the outside of the subperitoneal 
fascia. From three to five sutures are used 
on either side of the falciform ligament. This 
new ligament has the shape of a Y, the orig- 
inal falciform ligament being the stem (Fig. 
72). Third, reposition of colon and sutur- 
ing omentum to the abdominal wall. The 
incision is held wide open by retractors, 
and the parietal peritoneum at the edge of 
the wound is pulled out as far as possible, 
especially on the left side. A needle armed 
with Pagenstecher linen or chromocized cat- 
gut is passed through a good bite of the 
parietal peritoneum at the point on a line 
crossing midway between the ensiform car- 
tilage and the umbilicus, and as far toward 
the left as the sutures can conveniently be 
placed with a needle holder. (In some in- 
stances we have closed the space entirely to 
the costocolic ligament). The omentum 
below the greater curvature of the stomach 
is then inspected and the direction of the 
vessels examined and the needle is passed 
through a bite of the gastrocoiic omentum 
one and one-half inches below the lower 
border of the stomach. The omentum is 
now turned up and the same suture is passed 
taking the second bite through all the 
layers of omentum just below the colon as 
shown in Figs. 73 and 74. The two ends of 
the suture are now tied, bringing about the 
relations shown in Figs. 75 and 76. The next 
suture is placed about one-half inch nearer the 
median line. After three or four sutures are 
thus placed on the left side it is well to place 
a like number on the right side so the normal 
relations may be preserved. Do not place 
the sutures as far from the median line on the 
right as has been done on the left side owing 
to the fact that the stomach is a left-sided 
organ. The operator now has his bearings 
and may place sutures on the right or left 
side as seems best until the line of sutures is 
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completed to the edge of the parietal peri- 
toneum and to a point near the center of the 
omentum. The omentum should be allowed 
to relax and should be inspected before the 
placing of each suture so as to avoid the blood 
vessels and to so place the sutures that the 
omentum will come in contact with the 
parietal peritoneum without tension or twist- 
ing. When the sutures have been placed to 
a point within one and one-half inches of each 
other in the center it is well for the operator 
to begin to close the peritoneum of the 
abdominal wound from above with chromo- 
cized catgut and sew down with a continuous 
suture to a point where the omentum is being 
attached to the abdominal wall, when he 
may take one or two bites of the omentum 
in his continuous sutures and thus finish the 
hammock. With the same sutures he now 
continues and closes the peritoneum to the 
lower end of the wound. 

It is our belief that in all cases of surgical 
mid-line ptosis (by which we mean those 
which present obstinate and persistent symp- 
toms of obstruction not relieved by medical 
means) the upper abdomen has become per- 
manently narrowed. It is therefore necessary 
to expand the abdomen in order to comfort- 
ably maintain the position of these organs after 
the previously described operations have been 
done. The upper abdomen may be widened 
as follows: 

Split the anterior sheath of the recti 
muscles an inch or more from the median 
incision. Dissect this aponeurosis off from 
the muscle and reflect toward the median line. 
Pass silkworm-gut sutures through skin fat 
and reflected flap and leave to be tied after 
layers have been sutured. Bring the reflected 
edges on the fascial flaps together and suture 
in the median line, leaving the front surface 
of the recti muscles bare and the original 
median cut through the conjoined aponeuro- 
ses unsutured. Suture skin with horse hair, 
the silkworm sutures over gauze. It is well 
to place small drains through stab wounds, 
with skin on either side of the central incision, 
if the wound is not entirely dry when closed 
(Fig. 78a and 79a). It is sometimes neces- 


Note.—We have found it necessary to shorten the ligaments of the 
liver in only 25 per cent of our cases of mid-line ptosis. 
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sary to make the lateral cuts in the aponeu- 
roses before the closure of the peritoneum can 
be effected. This operation of expanding the 
upper abdomen is a part of our regular rou- 
tine in the surgical treatment of mid-line 
ptosis. In a small percentage of cases of 
mid-line ptosis the lower abdomen has 
become pendulous, almost to the degree 
shown in Fig. 60, as representing a general 
ptosis, in which case it is easy to contract the 
lower abdomen as follows: 

Split the fibres of the aponeurosis or tendon 
of the external oblique muscle parallel to its 
fibres, in such a manner as to converge with 
a like split on the opposite side at a point just 
above the symphysis. Second, separate this 
tendon from the internal oblique muscle. 
Third, draw one layer under the other with 
quilt sutures of linen. Fourth, suture the 
remaining free edge of the fascie to the outer 
surface of the other layer with another line of 
quilt sutures of linen, and finally with a con- 
tinuous catgut for approximation. The 
result is an abdominal supporter made of the 
patient’s own tissues and it may therefore 
be designated an ‘‘autoplastic bandage.” 


REPORT OF CASES 


While it is important to know the technique, 
or how to operate, it is even more important 
to know when to operate and how to fit the 
operation to the condition philosophically. 
The reporting of forty-one cases on which 
we have operated, using the hammock opera- 
tion or omentopexy as a central feature, is to 
accomplish this purpose. (In the majority 
of cases we have briefly set forth the principal 
features in each case, but in order to make the 
indications perfectly plain we have reported 
in detail on previous pages five selected cases, 
which are chronologically numbered 26, 27, 
31, 39 and 41): 


CasE 1. (Type of case 26.) Mrs. W., operated 
on November, 1901. Pre-operative symptoms: 
Vomiting, pain along the oesophagus. Weight less 
than too pounds. Outline of stomach visible in 
left inguinal region resembling ovarian tumor before 
operation. Patient had been totally invalid, re- 
quiring trained nurse for over a year. Operative 
findings: Stomach and colon markedly displaced 
and slightly adherent in the pelvis. Had no previ- 
ous operation. No other organs displaced. 
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Fig. 81. Stomach in case 26 eight months after opera- 
tion. Dotted white line indicates relative position before 
operation. Symptomatically cured. 


Operation and later course. The adhesions were 
cut and the stomach replaced. Omentum sutured 
by three sutures to the abdominal wall just above 
the umbilicus. Recovery was immediate, complete 
and permanent. Patient well, weighing 160 pounds 
ten years after operation. 

CasE 2. (Type of case 39.) Mrs. D., operated 
on October, 1902. Pre-operative symptoms: Head- 
ache, constipation, nausea, anorexia, vague pains 
over the body, complete invalidism. Operative 
findings: Stomach moderately prolapsed. Colon 
prolapsed into the pelvis. Ascending and prolapsed 
portion of the transverse colon adherent together. 
Omentum adherent to point where appendix had 
been removed. Well defined ligament held the 
uterus in position as the result of a previous ventro- 
suspension. 

Operation and later course. Adhesions between 
two portions of colon were cut in stomach and colon 
brought abové the umbilicus and sustained by 
suturing gastrocolic omentum to the abdominal 
wall by eight interrupted catgut sutures. Recovery 
complete within a few months, patient remaining 
in splendid health nine years after operating. 

CasE 3. Mrs. B., operated on in December, 1902. 
Pre-operative symptoms: Nausea, vomiting and 
other symptoms of chronic gastro-intestinal stasis. 
Had been confined to bed for five months. Oc- 
casionally had gastric crises. Had ataxic gait, 


Fig. 82. Colon in case 26 eight months after operation. 
Dotted white lines indicate relative position before opera- 
tion. Symptomatically cured. 


absence of patellar reflexes, and lightning pains. 
Operative findings: Both kidneys, liver, stomach 
and colon prolapsed. (General findings.) 

Operation and later course. Both kidneys were 
anchored firmly. Falciform ligament of the liver 
shortened and extended into a Y ligament. Omen- 
tum sutured to the abdominal wall just above the 
umbilicus. Sheaths of both recti muscles split 
below the umbilicus and closed after the manner of 
Webster. The stomach symptoms were relieved 
and the patient’s stomach remains in good condi- 
tion nine years after the operation, except at the 
gastric crises. The locomotor ataxia has not ad- 
vanced. 

CasE 4. (Type of case 31.) Mrs. S., operated 
on in January, 1903. Pre-operative symptoms: 
Acid eructations, pain in left hypochondriac region, 
vomiting and constipation. Operative findings: 
Stomach somewhat displaced. Colon markedly 
displaced. No adhesions and no other organs dis- 
placed. 

Operation and later course. Omentum sutured 
to the abdominal wall by interrupted sutures just 
above the umbilicus. Patient made gradual re- 
covery and when last heard from, nearly eight years 
after operation, she was in good health. 

CasE 5. (Type of case 31.) Mrs. P., operated 
on in April, 1903. Pre-operative symptoms: Pain 
in the stomach. Bed invalidism for many months. 
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Fig. 83. Colon in case 27 before operation. 


Acid eructations, vomiting, constipation. Opera- 
tive findings: Stomach and colon markedly dis- 
placed. Uterus retroverted. No other organs 
displaced. 

Operation and later course. Broad ligaments were 
plicated on the anterior surface of the uterus. Gas- 
trocolic omentum sutured to the abdominal wall, 
just above the umbilicus. Recovery complete 
within four months. Patient is now perfectly well 
and weighs 175 pounds, eight and one-half years 
after operation. X-ray picture shows stomach and 
colon above umbilicus. (Fig. 93 and 94.) 

Case 6. Mr. M., operated on in November, 1903. 
Pre-operative symptoms: Persistent vomiting, last- 
ing for weeks. Pre-operative diagnosis: Obstruc- 
tive ulcer Operative findings: Liver markedly 
displaced. Stomach displaced. No ulcers and no 
strictural obstruction of any kind. 

Operation and later course. Falciform ligament 
of the liver shortened and omentum sutured to the 
abdominal wall just above the umbilicus. Stomach 
symptoms markedly improved but occasional 
gastric crises and later developments demonstrated 
that this man had a spinal lesion from which he died 
a few months later. (Hammock operation not in- 
dicated in this case in the light of our present knowl- 
edge). 

CasE 7. Mrs. S. W., operated on in September, 
1904. Pre-operative findings: Large tumor fixed 
in the pelvis. No symptoms. Operative findings: 


Fig. 84. Colon in case 27 seven months after operation. 
Patient symptomatically cured. 


The tumor was found to be a pancreatic tumor 
which had dragged the stomach and colon with it 
into the pelvis. No stomach symptoms existed. 

Operation and later course. Tumor, which was 
malignant, was removed through the mesocolon. 
Omentum was sutured to the abdominal wall just 
above the umbilicus. Patient well for eighteen 
months, then recurrence of cancer with death six 
months later. (Hammock operation not indicated 
by symptoms.) 

Case 8. Mrs. P. R., operated on in 1904. Some 
dyspeptic symptoms. Occasional attacks of epilep- 
sy the marked feature. Operative findings: Stom- 
ach markedly displaced. Uterus retroverted. 

Operation and later course. Ligaments plicated 
on the front of the uterus. Omentum sutured to the 
abdominal wall just above the umbilicus. Dyspeptic 
symptoms considerably relieved. Epileptic seizures 
continued. (Hammock operation not indicated in 
the light of our present knowledge.) 

Caseg. (Typeofcase 27.) Mrs. A. K., operated 
on April 23, 1905. Pre-operative symptoms: In- 
testinal obstruction. Vomiting. Complete obstipa- 
tion. In bed very sick for several weeks previous. 
Operative findings: Stomach moderately displaced. 
Colon markedly displaced and kinked sharply at the 
splenic flexure. 

Operation and later course. Gastrocolic omentum 
and omentum below colon sutured to the abdominal 
wall just above the umbilicus. Obstipation relieved. 
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Fig. 85. Stomach in case 31 before operation. 


-atient seems in fair health but bowel action torpid. 

Has some of the vague symptoms of intestinal 
toxemia. (This patient might possibly have been 
better treated by ileosigmoidostomy.) 

Case 10. Mrs. D. A., operated on in May, 1905. 
Pre-operative symptoms: Some dyspepsia with 
symptoms of uterine displacement. 

Operation and later course. In plicating the broad 
ligament for the displacement the stomach was dis- 
covered low down, whereon a second incision was 
made above the umbilicus and the hammock opera- 
tion was performed. The operation was followed 
by improvement but the patient has some neuras- 
thenic symptoms. (Hammock operation not in- 
dicated in the light of our present knowledge.) 

CasE 11. (Type of case 41.) Mr. D.S., operated 
on November 21, 1905. Pre-operative symptoms: 
Obstipation extreme. Pain along the colon. 
Anorexia. All symptoms of profound intestinal 
toxemia. Nothing could be discovered by exami- 
nation so the patient was sent to an internist but 
was not improved by six weeks’ treatment. An 
exploratory incision was then made but revealed 
nothing except moderate displacement of the stom- 
ach and of the transverse colon. 

Operation and later course. The  gastrocolic 
omentum was sutured to the abdominal wall just 
above the umbilicus; patient was not improved. 


Fig. 86. Colon in case 31 before operation. 


Six weeks later the patient demanded a secondary 
exploratory incision. Ieosigmoidostomy performed. 
Patient decidedly improved but complained 
of fecal matter and gas backing into the colon and 
cecum, and more than a year later the colon was 
removed, which relieved the bowel condition. At 
this time it was noted that the hammock made of 
the omentum fifteen months before was perfect and 
continuous across the abdomen. 

CasE 12. Mrs. C., operated on May 24, 1906. 
Pre-operative symptoms: Persistent vomiting and 
abdominal pain. Starvation marked. Estimated 
weight, 80 pounds. Three months in bed before 
operation. Operative findings: Stomach and co- 
lon in pelvis attached to parietal peritoneum by a 
few frail adhesions. No other organs displaced. 

Operation and later course. Gastrocolic omentum 
sutured to the peritoneum one inch above the 
umbilicus. Recovery complete within three months 
and the patient has remained perfectly well to date, 
five and one-half years after the operation, and now 
weighs 142 pounds. X-ray pictures show stomach 
and colon lower than normal. (Figs. 95 and 06.) 

CaAsE 13. Mrs. S. K., operated on June 2, 1905, 
for obstruction; gastric ulcer located near the 
pylorus. Gastroptosis was noted at time of opera- 
tion but not treated. Symptoms were partially 
relieved for a time by the gastro-enterostomy but 
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Fig. 87. Stomach in case 31 ten weeks after “ham- 
mock” operation. White dotted lines indicate relative 
position before operation. Symptomatically cured one 
year after operation. 


soon recurred. Patient returned July 2, 1906, with 
obstinate constipation and return of symptoms of 
obstruction of the pylorus. Operative findings: 
Stoma of previous gastro-enterostomy admitted 
two fingers. Stomach had fallen over the fixed 
point at the junction of the stomach, intestine and 
transverse mesocolon and thus closed the stoma and 
forced the stomach to empty upward. No other 
organs displaced. 

Operation and later course. The stomach and the 
colon were lifted and the gastrocolic omentum was 
sutured to the abdominal wall. The patient made 
a complete recovery and is well at this time, more 
than five years after the hammock operation. 

Case 14. Mrs. H., operated on September 1o, 
1906. Pre-operative symptoms: Nausea, pain in 
the stomach and a general bedridden condition. 
Operative findings: Liver, stomach and _trans- 
verse colon markedly displaced. No other organs 
displaced. 

Operation and later course. Liver replaced by 
making Y-shaped ligament. Gastrocolic omentum 
sutured to the abdominal wall. Recovery gradual. 
Patient much improved and in fair health five years 
after the operation. 
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Fig. 88. Colon in case 31 ten weeks after operation. 
White dotted lines indicate position of colon before operation. 


Case 15. Operated on January 18, 1907. Pre- 
operative symptoms: All the classic symptoms of 
gastric ulcer with obstruction. Operative findings: 
Gastric ulcer at and obstructing the pylorus. 
Stomach dilated and prolapsed into the pelvis. No 
other organ displacement. 

Operation and later course. A posterior gastro- 
enterostomy was performed combined with suturing 
the omentum to the abdominal wall. Recovery 
complete and patient well four and one-half years 
after the operation. 

Case 16. Mrs. A. B., operated on March 21, 1907. 
Pre-operative symptoms: Patient much emaciated. 
Vomiting. Diarrhoea. Operative findings: Stom- 
ach prolapsed into the pelvis. Tuberculous ulcers 
in the ileocecal region. 

Operation and later course. Omentum was sutured 
to the abdominal wall to replace the stomach. 
Patient not improved and died four months later 
of intestinal tuberculosis. (Hammock operation 
should not have been done.) 

CaseE17. (Typeofcase 27.) Mr. Mc., operated on 
May 16, 1907. Pre-operative symptoms: Obstipa- 
tion very marked. Pain along the ascending and 
transverse colon. Headache, anorexia. General in- 
validism. Operative findings: Stomach moderately 
displaced. Transverse colon markedly prolapsed 
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Fig. 89. Stomach in case 39 before ‘‘hammock’”’ opera- 
tion. 


and kinked sharply at the splenic flexure. No other 
organs displaced. 

Operation and later course. The hammock opera- 
tion was performed with complete and immediate 
relief. Patient well more than four years after 
operation with relief of his constipation and general 
condition. 

Case 18. Mrs. G., operated on June, 1907. 
Pre-operative symptoms: Acid _ eructations, 
Nausea, vague abdominal pain. Constipation 
marked. Operative findings: Stomach and _ co- 
lon markedly displaced. No other organ dis- 
placed. 

Operation and later course. Hammock operation 
was performed and recovery was immediate and 
complete. Health good four years after operation. 

CAsE 19. Mrs. R. R., operated on September, 
1907. Pre-operative symptoms: Acid eructations, 
nausea, vague abdominal pain. Operative findings: 
Stomach markedly displaced. No other organ dis- 
placed. 

Operation and later course. Hammock operation 
performed. Recovery immediate and complete. 
Health good four years after operation. 

CASE 20. (Type of case 39.) Mr. A. P., operated 
on May 5, 1908. Had spent the previous year 
visiting resorts and watering-places. Symptoms 
were pain in the stomach, nausea, vomiting and 
constipation. Pre-operative diagnosis: Gastric ulcer 
with obstruction. Operative findings: No ulcer 
present. Stomach in perfect condition but pro- 
lapsed, along with transverse colon. 


Fig. 90. Case 39 before operation. Bismuth has not 
passed the hepatic flexure in 24 hours. 


Operation and later course. Hammock operation 
was performed. Relief was immediate, complete 
and permanent. Patient well three and one-half 
years after operation. 

CasE 21. Mrs. Sch., operated on May 30, 1908. 
Pre-operative symptoms: Nausea, anorexia, con- 
stipation, abdominal pain. Confined to bed most 
of time for many months. Pre-operative findings: 
Pendulous abdomen. Distance between umbilicus 
and anterior spine markedly increased. Upper 
abdomen and lower chest narrowed. Both kidneys, 
stomach, liver and colon all below the umbilicus and 
uterus retroflexed. Typical enteroptosis habit. 

Operation and later course. Both kidneys anchored. 
Liver anchored by making a_ Y-shaped__liga- 
ment. Omentum sutured to the abdominal wall. 
Upper abdomen expanded by the plastic operation 
described above. Uterus replaced by plicating the 
round and broad ligaments on the anterior surface. 
Six weeks later the abdomen was contracted by 
making an autoplastic bandage of the external 
oblique, as shown in this article. When the patient 
recovered the contour of the abdomen was very 
much changed. The patient was gradually restored 
to health and at the present time is fairly well and 
able to do her own housework, but stomach and 
colon are lower than normal. Has hypermotility. 
(X-ray Figs. 97 and 08.) 

Case 22. Mrs. B. L., operated on in September, 
1908. Pre-operative symptoms: Indigestion, con- 
stipation and neurasthenia to the point of invalidism. 
Had had a ventrosuspension performed five years 
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Fig. ot. 
after bismuth meal. 
flexure. 


Colon in case 39 before operation and 96 hours 


No bismuth has passed the splenic 


Stomach, colon 
Acquired enter- 


before. Pre-operative findings: 
and both kidneys were prolapsed. 
optosis without the habit. 
Operation and later course. Appendix removed. 
Liver was suspended by making a Y-shaped liga- 


ment. Gastrocolic omentum sutured to the ab- 
dominal wall. Both kidneys anchored by Davis 
method. Patient became pregnant immediately 


afterward and within a year bore a child, after which 
the uterus developed a hemorrhagic condition which 
produced a profound anemia (30 per cent hemo- 
globin). The fundus of the uterus was removed in 
March. ro10. At this time the hammock made at 
the operation in September, 1908, was inspected. 
The blending between the omental and_ parietal 
peritoneum was perfect and continuous across the 
abdomen corresponding to the entire length of the 
line of sutures placed at the time the hammock was 
made. No. stretching had taken place. The 
digestive symptoms have been entirely relieved and 
the patient is in perfect health at the present time, 
three years after the hammock operation. X-ray 
picture indicates the stomach in almost normal 
position, colon empty in twenty-four hours. (Figs. 
99 and 100.) 

Cask 23. Mr. E. L., operated on October 11, 1908. 
Had patronized all the gastrologists in his part of 
the country; had visited many of the watering-places 
in Europe; in fact, had devoted all of his time to his 
stomach and intestines for five years previously. 
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His symptoms were hyperacidity, pain in the stom- 
ach, occasional vomiting and obstinate constipation. 
He was referred to me with a diagnosis of gastric 
ulcer. Operation revealed no gastric ulcer but a 
moderate degree of gastroptosis. 

Operation and later course. A hammock opera- 
tion was performed and some relief experienced but 
the internist referred the patient back to me in 
January, 1910, again insisting that the patient had 
gastric ulcer. At this time no ulcer could be dis- 
cerned but the gastro-enterostomy was performed. 
To do this it was necessary to extend the incision 
above and below the point where the omentum had 
been sutured to the abdominal wall at the previous 
operation. At this time the hammock was found 
to be perfect; the blending of the omentum with 
the parietal peritoneum was absolute, as shown 
by the pig’s (Fig. 13). There were no adhesions 
between the stomach and parietal peritoneum. 
The condition of the patient was not materially 
changed by the gastro-enterostomy and he still has 
the same symptoms. X-ray pictures show bismuth 
passing out through stoma in bottom of stomach 
and into large intestine ahead of normal time. 


Stomach and colon in normal position. (Figs. 1o1 
and 102.) 
Case 24. Mrs. W. H., operated on in January, 


1910. Pre-operative symptoms: Persistent vomit- 
ing, burning pain in the stomach, especially on the 
left side, great emaciation. Operative findings: 
Marked displacement of the liver, stomach and co- 
lon with several large quiescent gall-stones in the 
gall-bladder. 

Operation and later course. The liver was anchored 
by making a Y-shaped ligament. The omentum 
was sutured to the abdominal wall, making a ham- 
mock. Owing to the weakened condition of the 
patient it was thought unwise to attempt to remove 
the gall-stones at this time so the gall-stone opera- 
tion was postponed. The symptoms were entirely 
relieved by the hammock operation. The patient, 
however, was kept in bed for two months; at the 
end of this time the gall-stone operation was per- 
formed and the omental attachment examined; the 
blending was found to be perfect as in the other 
cases. There were no adhesions of the stomach to 
the parietal peritoneum. Patient able to do her 
housework, but not at all rugged. 

CasE 25. Mr. C., operated on Nov. 10, 1910. 
Pre-operative symptoms: Great pain on standing 
after meals. Patient able to digest and retain a 
full meal if reclining. Constipation. X-ray picture 
showed marked displacement of the colon and dila- 
tation of the stomach. 

Operation and later course. Pyloric narrowing 
relieved by Finney pyloroplasty. Hammock opera- 
tion performed. Upper abdomen expanded. Pa- 
tient made a complete and immediate recovery and 
is well one year after operation. 

Case 26. Mr. B., operated on in January, tort. 
Case previously described in paper under heading of 
‘‘Tllustrative Cases.’’ See p. 406. 
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CASE 27. Miss S. R., operated on in January, 
1911. See description on p. 407. 

CasE 28. MissS. Operated on Feb. 23, 1911. Pre- 
operative symptoms: Patient had dragging pains in 
the back and from the diaphragm. X-ray pictures 
showed marked prolapse of the stomach and colon. 
Operative findings confirmed X-ray pictures. The 
liver, stomach and colon were prolapsed. 

Operation and later course. Liver anchored by 
making a Y-shaped ligament. Omentum sutured 
to the abdominal wall. Patient developed influenza, 
followed by pneumonia, on the fifth day after opera- 
tion and died on the tenth day. Post-mortem 
showed conditions in the abdomen as perfect as could 
be expected at the end of ten days. No infection. 
Both lobes of right lung were completely hepatized. 

CasE 29. Mr. C. M. H., operated on July 28, 
to11. Farmer, age 54. Pre-operative symptoms: 
Nausea, vomiting, pain in stomach. Condition 
diagnosed as gastric ulcer. No ulcer was found, 
but a very movable liver riding the pyloric portion 
of the stomach down below the umbilicus. 

Operation and later course. The falciform ligament 
of the liver was shortened and free edge sutured 
to parietal peritoneum. The gastro-hepatic omen- 
tum, being unusually strong, was shortened after 
Beyea’s method. No hammock operation was per- 
formed. The patient complained some for a few 
days but gradually improved and when last heard 
from, six months after operation, was apparently 
relieved of all digestive symptoms and was back at 
his work. 

Case 30. Miss A. McD., a school teacher, 32 
years of age. Operated on Aug. 18, 1911. Had 
suffered from indigestion for several years and had 
used stomach pump on an average of 3 times daily. 
An operation for appendicitis and one for explora- 
tion of gall bladder and stomach had been done 
with no relief. X-ray examination showed stomach 
and colon prolapsed (Figs. 103 and 104). Post- 
operative diagnosis showed stomach and colon pro- 
lapsed; all other organs normal. Adhesions holding 
stomach down to peritoneum at site of previous 
operation. 

Operation: Gastro-hepatic omentum shortened, 
great omentum sutured to abdominal wall, upper 
abdomen expanded, lower abdomen contracted. 
Patient made good recovery and was quite well and 
able to assume her duties as teacher eight months 
after operation. X-ray pictures after operation 
show stomach and colon high in the abdomen. 

Case 31. Sister G—, operated on Aug. 31, 1911. 
Age 38. Hospital nurse. Case previously described 
in paper under heading of “‘Illustrative Cases.” 
See p. 407. 

CasE 32. Mr.L. T., beer dealer, age 59. Pre- 
operative symptoms: Nausea, vomiting, great 
emaciation. Condition had been diagnosed as hour- 
glass stomach with probable carcinomatous de- 
generation. On opening abdomen, stomach was 
found immensely dilated and very much prolapsed, 
but there was no stricture, no ulcer or other growth. 
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Fig. 92. Sigmoido-sigmoidostomy for sigmoid ptosis. 


The pylorus easily admitted three fingers. Point 
of kinking at junction of first and second portions 
of duodenum. No other organs displaced. 

Operation: Gastro-enterostomy owing to tremen- 
dous dilatation. Lesser omentum shortened; great 
omentum sutured to abdominal wall; upper abdo- 
men expanded. Recovery was prompt, and patient 
soon regained weight. Case fully described on 
p. 388. 

Case 33. Mrs. L.1. D., operated on Oct. 7, 1911. 
Widow, age 50. Health had been fairly good until 
7 years previous to operation. Began to lose flesh 
and strength at that time, her condition becoming 
worse recently. A case of acquired general ptosis. 

Operation: Kidneys fixed. Ten days later, the 
gastrohepatic omentum sutured to abdominal wall; 
upper abdomen expanded; lower abdomen con- 
tracted. Patient had trouble with intra-abdominal 
tension for a couple of days. Recovered on time 
and when seen six months later had gained 20 pounds 
and was feeling much better. 

CasE 34. Mrs. W. F. B., operated on Nov. 4, 
ro1r. Childless married woman. Age 28. Did 
general housework. Pre-operative symptoms; great 
distress in bladder; pressure symptoms; frequent 
urination; some indigestion, but symptoms appli- 
cable principally to bladder. 

Operation: Ligaments shortened for retrodis- 
placement of uterus, (stomach and colon found in 
pelvis at operation). Second incision made above 
umbilicus; falciform ligament shortened; gastro- 
hepatic omentum shortened; upper abdomen ex- 
panded. Patient recovered in usual time but when 
seen five months after still complained of nervous 
symptoms, although stomach and bowel symptoms 
had been decidedly improved. 

CASE 35. (Type of case 27.) Mr. E. J.O’D —. 
Accountant, age 26. Operated on Nov. 6, rgtt. 
Pre-operative symptoms: Obstinate constipation; 
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Fig. 93. Stomach in case 5 eight and one-half years after 
“hammock” operation. Dotted white lines indicate 
relative position before operation. Symptomatically 
cured. 


referred by prominent internist who had tried all 
medical and dietary measures without bringing relief. 
Evidence of profound stasis. Operative findings: 
Stomach in normal position; omental bursa not fused 
and colon low in pelvis. 

Operation: Omentum sutured to abdominal 
wall; appendix removed. Patient much improved 
after operation, bowels moving part of the time 
without aid of any kind, at other times requiring 
enema. Seen Sept. 1, 1912; perfectly well in every 
way. 

36. Miss D.L—. Age 18. Operated on 
March 6, 1912. Pre-operative symptoms: appen- 
dix removed one year before; but patient not bene- 
fited. Had been in bed constantly for four months 
prior to operation; nausea, anorexia, and vomiting, 
prominent symptoms. Patient poorly nourished; 
upper abdomen very narrow. Liver found low 
down. X-ray examination showed stomach low 
down in pelvis (Fig. 107). No other organs dis- 
placed. 

Operation: Falciform ligament of liver shortened; 
gastrohepatic omentum shortened; omentum su- 
tured to abdominal wall; upper abdomen expanded. 
Patient’s appetite and digestion much improved 
at once. Gained g pounds during first month 


Fig. 94. Colon in case 5, eight and one-half years 
after “hammock,” operation. White dotted lines indicate 
relative position before operation. Symptomatically 
cured. 


after leaving hospital. X-ray picture of stomach 
taken two months after operation showed stomach 
well above umbilicus. (Fig. 108.) 

CasE 37. Mrs. H. M. W—. Housewife, age 
48. Operation: rent in gastrohepatic omentum re- 
paired and ligament shortened; great omentum 
sutured to abdominal wall; posterior gastro-enteros- 
tomy performed and rent in transverse mesocolon 
repaired; upper abdomen expanded. Patient made 
a complete uninterrupted recovery, gained rapidly 
in flesh and is now in perfect health. Case described 
in detail on p. 388. 

Case 38. Miss J—. Occupation, domestic and 
laundry work, age 27. Pre-operative diagnosis: 
Three years previous had floating kidney anchored 
which came down afterward. Constipation very 
marked. Referred by prominent internist for 
surgical treatment of intestinal stasis. Principal 
complaint was stomach symptoms. 

Operation: Incision through loin to fix kidney 
which was mobile to a marked degree. The 
peritoneum was opened from behind and the colon 
sutured to the posterior parietal peritoneum. At 
this time it was found that the patient had a marked 
“mid-line” ptosis. After kidney was fixed, the up- 
per abdomen was opened; lesser omentum shortened; 


i 
| 
| 
| 
wit 


COFFEY: SURGICAL TREATMENT OF GASTRO-INTESTINAL STASIS 421 


Fig.95. Stomach in case 12, five and one-half years after 
“hammock” operation. White dotted lines indicate rela- 
tive position before operation. Symptomatically cured. 


great omentum sutured to the abdominal wall; 
upper abdomen expanded. Posterior wound became 
infected by a slight rent in the kidney made while 
separating the capsule which had become firmly 
fixed from previous operation. Patient still had 
sinus when she left the hospital. Stomach and 
intestinal symptoms relieved by the operation. 
Patient still taking paraffin oil to cause bowels to 
act freely. Skin has cleared up and patient is 
apparently relieved of all symptoms of stasis. 

CasE 39. Mrs. M—. Wife of farmer, age 43. 
Operated on May 14, 1912. Reported fully in pre- 
ceding pages under head of “Illustrative Cases.”’ 
See p. 407. 

CasE4o. (Type of case 31.) Sister B. Music teach- 
er in convent, standing most of the day. Operated 
on June 15,1912. Pre-operative symptoms: During 
the past year developed symptoms of nausea, anor- 
exia, and vomiting. Relieved by recumbent posture. 
Very distressing heart palpitation. Examination 
before operation showed a slightly dilated stomach 
but not prolapsed under gas distension with the 
patient lying down. Markedly prolapsed under X- 
ray. No other organs displaced. 

Operation: Gastrohepatic omentum shortened; 
great omentum sutured to abdominal! wall; upper 
abdomen expanded. Patient made uninterrupted 
recovery. Appetite and digestion returned immedi- 


Fig. 96. Colon in case 12, five and one-half years after 
“hammock” operation. Symptomatically cured. 


ately after operation. Well when she left hospital 
and has continued so. 

Case 41. Sister M.C. Operated on June 20, 1912. 
Teacher, age 38. Reported in detail in pre- 
ceding pages under heading “‘ Illustrative Cases.” 
See p. 408. 


SUMMARY 

Summing up results in the 41 cases, we find 
26 symptomatically cured; by which we mean 
the patients are in perfect health and have 
no symptoms referable to the gastro-intestinal 
tract. We find nine very much improved; 
by which we mean the patients are able to 
perform the usual duties of society as other 
people do, and do not require medical treat- 
ment for the gastro-intestinal tract, but still 
have complaints of various kinds. (In seven 
of the nine cases there were no marked 
evidences of stasis before the operation.) 
Four were somewhat improved; by which 
we mean the patients were in a better condi- 
tion before the operation, but still complain 
a great deal. One was unimproved, which 
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Stomach in case 21, three and one-half years 
Dotted white lines indicate 
(Typical Glenard’s disease.) 


Fig. 97. 
after ‘hammock ”’ operation. 
position before operation. 
Improved, but not cured. 


was a patient with tubercular ulcers in the 
intestines. One died of pneumonia which 
developed during an epidemic of la grippe 
five days after the operation, proving fatal 
ten days after the operation. Diagnosis 
proven by post-mortem. 

Of the 41 cases which we have treated by 
the hammock operation, four have been cases 
of general ptosis. All four of the cases of 
general ptosis have been decidedly improved. 
Only one has been classed as cured, although 
the kidneys, stomach, and uterus have all 
been fixed and the upper abdomen expanded. 
The organs which we did not fix, and which 
was the most essential point of all, were the 
ascending and descending colon. 


Of the 41 cases. one had a right-sided 
ptosis which had been operated on_ be- 
fore. 


The free border of the liver was prolapsed 
eleven times. Adhesions of the omentum, 
making the ptosis permanent were present six 
times; displacement of the uterus, seven times. 
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Fig. 98. Colon in case 21, three and one-half years 
after ““hammock”’ operation and nine and one-half hours 
after bismuth meal. (Typical Glenard’s disease with 
slight hypermotility.) Improved, but not cured. 


The ptosis was complicated by other diseases 
eleven times, as follows: Locomotor ataxia, 
twice; gastric ulcer, once; narrowed pylorus 
from previous ulcer, twice; epilepsy, once; 
tuberculosis, twice; pancreatic tumor, once; 
gall stones, twice. 

Of the 41 cases the predominating symptoms 
were colonic in ten, gastric in twenty-one, 
nervous in ten. Eight of the patients had 
previously undergone abdominal operations 
for their troubles. 

Following the 41 hammock operations, five 
of the patients have later undergone abdomi- 
nal operations, which permitted inspection of 
the hammock. Three of these were cases in 
which relief had not been obtained by the 
hammock operation, one for the removal of 
gall stones, and the other for doing hysterec- 
tomy. One was 15 months after the opera- 
tion, one 18 months, one 13 months, one 2 
months and one 1 month. In all the 
cases the peritoneum of the omentum had 
fused with the parietal peritoneum, making 
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Fig. 99. Stomach in case 22, three years after “ham- 
mock” operation. White dotted lines indicate relative 
position before operation. Symptomatically cured. (Case 
one of acquired general ptosis.) 


a solid wall across the abdomen, and thereby 
producing a perfect hammock. 

No patient has been made worse by the 
operation, and no patient has reported a 
symptom that could be attributed to the 
attachment of the omentum to the abdominal 

yall, or to adhesions in other parts of the 
abdomen. 

Of the 41 cases 10 were males and 31 females. 
Of the males, five were farmers, doing con- 
stant heavy work and exercises. One was 
an insurance agent who also had locomotor 
ataxia. One a waiter in a dining car who also 
did heavy lifting. Two bookkeepers who 
stand on their feet all day, and one a brewery 
man who prided himself on lifting a barrel 
higher on his abdomen than anyone else in 
town. In short, every one except the one with 
locomotor ataxia did heavy work or stood on 
his feet a great deal. Of the 31 women, eleven 
were farmers’ wives, who usually work 16 
or 17 hours a day, on their feet chiefly; 


Fig. 100. In case 22, bismuth had all passed into the 
rectum when picture was taken. 


four were teachers who stand on their feet 
all day; two were hospital Sisters, who do 
heavy lifting and stand on their feet much of 
the time; one was a domestic; one was a 
young girl who had never worked. All the 
others were women who were doing their own 
housework, except three. In other words, all 
of the women except four worked long hours 
and stood on their feet a great deal. 

Of the 41 patients, one was 18 years of age, 
ten were between 20 and 30. sixteen were 
between 30 and 4o, eight were between 4o 
and 50, and six were between 50 and 60. 

After studying all the available literature 
on stasis and ptosis; after studying the 
embryological attachments and_ peritoneal 
fusions in the human anatomy as compared 
with the quadruped; after studying the anat- 
omy of the peritoneum of the abdominal 
cavity and its organs by observation of living 
and dead subjects, and by making plaster 
casts of the abdomen; after studying the 
results of the various procedures which have 
been devised for the relief of ptosis and stasis 
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Fig. 101. Stomach in case 23, three and one-half years 
after “hammock” operation, and more than two years 
after gastro-enterostomy. Twenty minutes after meal, 
bismuth is seen passing out through the stoma instead 
of through wide open pylorus. Stomach improved. 


in my own cases and the reports of others, 
I feel justified in making the following deduc- 
tions: 

DEDUCTIONS 

There is a direct relation between gastro- 
intestinal stasis and abdominal ptosis. This 
relation is purely physical and mechanical. 
Mechanical obstructions always occur at the 
point of junction of a fixed and movable 
part of the intestinal tube, except when due 
to inflammatory adhesions. 

Quadrupeds eating the same food as man 
have intestines which occupy practically the 
same relative position in the abdomen as is 
found in man, but which are suspended by a 
mesentery and are freely movable. In the 
quadruped the intestinal tube is suspended 
from the whole length of the spinal column 
and has no important organ under it. In 
man the abdominal cavity stands on end, so 


Colon in case 23, three and one-half years after 
“hammock” operation. Bismuth passes through in 
normal time. Improved, but not cured, notwithstand- 
ing the bismuth passes through in normal time. 


Fig. 102. 


that the tendency of upper organs would be 
to ride down on the lower organs unless 
special provisions were made. 

The abdominal organs are maintained in 
their relative fixed positions by four classes 
of supports in addition to the normal mesen- 
teries: First, prenatal peritoneal fusions to 
the parietal peritoneum; second, the shape of 
the abdominal cavity, which provides a broad 
shelf above the psoas muscle for support of 
the heavy organs; third, the force of the ab- 
dominal wall, which tends to mold the 
abdominal organs into a mass and hold them 
on the shelf; fourth, extra-peritoneal fat, 
which is placed in cell by cell in such a manner 
as to maintain and regulate intra-abdominal 
pressure. 

In the quadruped peritoneal fusions are not 
necessary. In man as much as possible of 
the intestinal tract has been attached directly 
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to the parietal peritoneum by these fu- 
sions. 

The parts of the intestines which are fixed 
in man but movable in the quadruped, are 
the duodenum, ascending and descending 
colon, with their flexures and mesenteries, 
and to a certain extent the rectum. 

The solid organs of the upper abdomen, 
which are fixed in man and movable in the 
quadruped, are the kidneys, liver, spleen and 
the pancreas. 

The parts of the intestinal tube left movable 
in man are the middle part of the stomach, 
the transverse colon and the small intestine 
down to a point near the ileocecal valve 
and the sigmoid colon. 

The transverse colon is attached by fusion 
to the posterior leaf of the omentum, which 
in turn is attached to the anterior leaf by the 
same process, for the purpose of preventing 
the middle of the transverse colon from sag- 
ging and pulling on the two flexures. 

The shape of the abdominal cavity is that 
of a pear, the upper or large end of which 
corresponds to the diaphragm; the lower 
or small end to the base of the appendix or 
the crossing of the psoas muscles. 

The area of a cross section of the abdominal 
cavity at the lower pole of the kidney is more 
than three times the area of a cross section at 
the base of the appendix. 

The greater area of the section of the trans- 
verse kidney line, as compared with the 


\ transverse psoas or appendix line, is practical- 
‘ly all behind a perpendicular line touching 


the front of the psoas muscle. The heavy 
organs, including the ascending and descend- 
ing colon, rest upon a shelf with an incline of 
51 degrees (from the horizontal). 

The ascending colon and the descending 
colon are fused with the parietal peritoneum 
up to and external to the pole of the kidney. 
These organs are further held on the psoas 
shelf by the strength of the abdominal wall. 
The superimposed organs are partially held 
up and their weight transmitted to the 
abdominal wall by the normal resiliency of 
the organs below. The force thus exerted in 
the transmission of this weight to the abdomi- 
nal wall we call intra-abdominal pressure. 
Intra-abdominal pressure is maintained and 
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regulated, and the mesenteries are shortened 
and strengthened by extra-peritoneal fat. 

In 20 per cent of human beings the ascend- 
ing and descending colon have not completely 
fused with the parietal peritoneum, and there- 
fore have a mesentery like that of a quadruped 
except at the flexures where the colon is 
usually attached to the front surface of the 
kidneys. In these defective persons the 
colon, instead of resting on a shelf or incline, 
is suspended by a direct drop from the 
kidney. 

All cases of floating kidney, mobile caecum, 
and general visceroptosis are found in this 
defective one-fifth of the human race. 

The mobile cecum and ascending colon 
must propel its contents up hill and around 
a sharp corner, and has no support except 
its point of adhesion to the front surface of 
the kidney and duodenum. 

A pendulous cecum thus suspended from 
the lower pole of the kidney does not properly 
empty itself. The symptoms produced from 
this condition, however, are not very notice- 
able until about puberty. From puberty 
until early adult life the constipation habit 
develops, and absorption of intestinal poisons 
is often sufficient to be extremely detrimental 
to health. 

In some cases the intestine pulls loose from 
the kidney, the stasis is thereby relieved 
and the patient goes on in fair health. 

In others the kidney is pulled out of posi- 
tion, the stasis is relieved to a great extent, 
and while the patient has a movable kidney, 
may yet go on in fair health. 

In others the kidney and hepatic flexure 
retain their position and stasis is continued 
until early adult life, when often bacterial 
invasion takes place through the wall of the 
intestine and a pericolic membrane is formed. 

The pericolic membrane usually develops 
over the ascending colon. It is rarely, if 
ever, seen where the colon has properly rotat- 
ed and fused to the parietal peritoneum. 

The pericolic membrane develops during 
the first few years of adult life and is of 
bacterial origin. Its development is appar- 


ently secondary to stasis accompanying the 
mobile caecum. The membrane is usually 
harmless until the hepatic flexure begins to 
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let loose in the process of the development of 
general ptosis, at which time it begins to hold 
part of the weight of the mobile cecum, and 
thereby either produces pain, or by contract- 
ing unevenly produces secondary stasis. 
Surgical removal of the membrane under 
these circumstances relieves the pain and 
stasis, but promotes general ptosis. 

In advanced cases of right-sided ptosis 
the weight of the colon acting through the 
omentum sometimes pulls down the middle 
portion of the stomach, kinking the second 
portion of the duodenum, as in cases of mid- 
line ptosis. This form of ptosis may go on 
to such an extent as to sharply kink the 
intestine at the splenic flexure long before 
general ptosis occurs. 

Localized left-sided ptosis practically never 
occurs owing to the fact that although the 
descending colon may be movable, it propels 
its contents downwards, has no angle to over- 
come, and has two extra supports at the 
splenic flexure. For this reason a unilateral 
left floating kidney is practically unknown. 

Mid-line ptosis is an acquired prolapse of 
those movable portions of the alimentary 
canal which cross the spinal column, and which 
are suspended by mesenteries from above 
and from fixed points on the two sides. It has 
no connection with intestinal rotation and 
fusion of the colon with the parietal peritone- 
um as is the case in right-sided and general 
ptosis. In mid-line ptosis the pyloric portion 
of the stomach, the transverse colon, and at 
times the free margin of the liver may be 
involved- 

Mid-line ptosis produces stasis only when 
the normally fixed points at the second por- 
tion of the duodenum, or at the splenic or 
hepatic flexures, or both, remain fixed. 
Therefore, mid-line ptosis producing stasis, 
not only is no part of a general ptosis, but 
cannot exist with a general ptosis. As a 
rule it is independent of any other form of 
localized ptosis. 
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Mid-line ptosis is an acquired condition 
resulting from the combined effects of a chron- 
ically loaded colon or an overdistended stom- 
ach, plus long continued or severe exercise, 
or occupations requiring prolonged standing, 
which stretches the normal supports. 

Mid-line ptosis may be made permanent 
by adhesion of the omentum to the peritone- 
um below, or by contraction of the upper 
abdomen, resulting from the prolonged ab- 
sence of the stomach and colon from that part. 

Long continued overdistention of the 
sigmoid colon, which causes this intestine to 
fall into the pelvis, sometimes produces a 
sharp kink at the upper portion of the 
rectum. This may be called “sigmoid ptosis.” 

Any of the forms of localized ptosis may, 
by producing a profound stasis with intestinal 
toxemia, be the direct cause of the develop- 
ment of a general visceroptosis by so disturb- 
ing general metabolism as to cause abscrp- 
tion of the retroperitoneal fat, provided there 
is an incomplete rotation and fusion of the 
ascending and descending colon. 

General visceroptosis is probably im- 
possible in normal individuals having perfect 
fusion of the ascending and descending colon 
with the parietal peritoneum, which explains 
the fact that the great majority of individuals 
will not develop ptosis, no matter how thin 
they become nor how flabby their abdominal 
walls become. 

So-called “‘congenital ptosis” with the char- 
acteristic body formation, known as the 
“ptosis habit,’ are congenital only in that 
the ascending and descending colon were not 
fixed by prenatal adhesion. About the time 
of puberty in a certain proportion of these 
defective persons, stasis is manifested or other 
depleting diseases exist so that the retro- 
peritoneal fat is absorbed in childhood. The 
organs gradually sink from year to year, the 
upper abdomen contracts and the ribs drop 
to fill the vacancy left. The heavy organs 
are sliding off the psoas shelf, producing the 


Fig. 103. Stomach in case 30 before operation. 

Fig. 104. Colon in case 30 before operation. 

Fig. 105. Stomach in case 30, two months after “Shammock” operation. Dotted white lines indicate relative 
position before operation. Symptomatically cured one year after operation. 

Fig. 106. Colon in case 30, two months after ‘“thammock”’ operation. Dotted white lines indicate relative 


position before operation. 


Symptomatically cured one year after operation. 


‘ 
| 
| 
a t 


Fig. 105. Fig. 106. 
(See p. 426 for legends.) 
(1n all X-ray plates the right and left sides of the plate correspond to the right and left sides of the patient.) 
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Fig. 107. Stomach in case 36, before operation. 


straight back and “carrying position.”” The 
lower abdomen expands to accommodate 
the organs, so that when the girl reaches 
maturity she is a misshapen being of low 
vitality. 

TREATMENT 

The large majority of cases of ptosis may 
be successfully treated and the patient made 
perfectly comfortable by medical and dietary 
measures. Surgery should never be con- 
sidered for the treatment of ptosis per se. 

Gastric or intestinal stasis not relieved by 
medical and dietary measures constitutes 
the only excuse for surgery in this class of 
cases. 

Given a case of right-sided ptosis with a 
moderately movable right kidney, painful 
cecum and appendix, not relieved by medical 
measures, the proper treatment is removal of 
the appendix and fixing the ascending colon 
through a right rectus incision, plus fattening. 
This will be sufficient to retain the kidney in 
position. 

If the right kidney is exceedingly movable, 


Fig 108. Stomach in case 36, two months after ‘‘ham- 
mock” operation. White dotted lines indicate relative 
position before operation. Symptomatically improved. 
(Case too recent to say whether or not patient is cured.) 


and the symptoms demand surgical relief, 
the appendix is removed and the colon and 
kidney both fixed through a posterior inci- 
sion. A coexisting pericolic membrane may 
or may not be removed, according to the 
judgment of the operator at the time. We 
have usually not removed it. 

An operation which fixes a floating kidney 
without fixing the colon at the same time is 
not a sound surgical procedure. 

A mobile cecum, with or without the mem- 
brane, in which the hepatic flexure remains 
fixed, is best treated by fixing the caecum and 
ascending colon to the parietal peritoneum. 

Mid-line ptosis of long standing not relieved 
by proper medical treatment, is successfully 
treated surgically by shortening the ligaments 
of the liver and stomach, suturing the omen- 
tum to the abdominal wall, and expanding 
the upper abdomen. The results following 
this method of treating mid-line ptosis with 
stasis are fully as striking and complete as 
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those produced by a gastro-enterostomy for 
mechanical obstruction at the pylorus. 

Sigmoid ptosis, producing severe stasis, 
can only be treated successfully by short- 
circuiting or excising. 

General visceroptosis, the pathognomonic 
sign of which is a floating left kidney, is not 
a surgical condition. Such patients may be 
materially benefited and made very comfort- 
able by wise medical treatment combined 
with Martin’s gymnastic treatment, but they 
can never be made normal individuals. The 
only hope for successful surgical treatment of 
general ptosis must be in the line of a prophy- 
lactic or orthopedic operation, which may be 
made possible in the future by improved diag- 
nostic technique which willenable the doctor to 
determine the cases of movable colon in the 
feeble child before the ptosis habit has been 
formed; in which case the defect may be reme- 
died by fusing the ascending colon to the pari- 
etal peritoneum, just as we now repair a con- 
genital hernia or a cleft palate. 

In all of our early work, including the very 
first case of the surgical treatment of ptosis, 
we have kept our patients on the back in the 
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Trendelenburg position for at least four 
weeks after operation, using practically the 
same position as has been recently so well 
described by Franklin H. Martin. 

In closing, I wish to reiterate that only a 
very small per cent of ptosis cases as they 
now come to the docter are surgical; and, 
further, I concede that in bringing forward 
this subject of ptosis and stasis we are opening 
one of the most dangerous fields for surgical 
abuses that has ever been opened to the 
surgical ‘‘confidence man,” who needs no 
other excuse for performing a surgical opera- 
tion than the consent of the patient. X-ray 
observation is of inestimable value in the 
study of these cases, but is, I concede, the 
most dangerous agent yet placed at the dis- 
posal of the unscrupulous surgeon, because 
it is so convincing to the laity, and at the 
same time so meaningless when considered 
independently of the history of the case, and 
not properly interpreted. 

I wish to express my appreciation and 
thanks to Dr. Ralph C. Walker for the X-ray 
pictures in this paper, which he has made 
with such great care and skill. 


INTESTINAL DIVERTICULA: THEIR ETIOLOGY AND PATHOGENESIS 


With A REVIEW OF TWENTY-SEVEN CaAsEs ! 


By B. F. 


McGRATH, M. D., RocHester, MINNESOTA 


Assistant Pathologist to St. Mary’s Hospital 


N 1853 Virchow pointed out the frequent 
occurrence of “isolated, circumscribed, 
adhesive peritonitis’ on the colon, par- 
ticularly on the hepatic, the splenic and 

the sigmoid flexure. The origin of such local 
inflammatory changes in the intestinal wall, 
in its serous covering, mesentery and_ sur- 
roundings he attributed to constipation, 
thereby sharply differentiating these processes 
from catarrhal and dysenteric inflamma- 
tions. Virchow called attention further to 
the possible sequelae — adhesions, contrac- 
tions, which, for their part, furnished the 


bases for other groups of symptoms. He was 
unable to describe the clinical picture of these 
affections, but believed that many of the cases 
were misinterpreted as inflammations of the 
gall-bladder and the like. 

Little attention was paid to those observa- 
tions of Virchow, and for many years these 
pathologic processes were overlooked. 

As Bittorf (1909) indicates in his contribu- 
tion on “pericolitis,”’ interest in the subject 
was awakened by Windscheid (1889), who 
described three cases of acute exudative in- 
flammation involving the entire ascending 


1Read before the Norfolk District Medical Society, Boston, January 30, 1912. 
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Fig. 1 (44310). Autopsy Series. Nosymptoms. A section 
of the jejunum showing multiple diverticula along the 
attachment of the mesentery and their relation to the 
blood vessels. 


colon. In the following years several cases, 
including acute, subacute and chronic proc- 
esses with various complications, and involv- 
ing, for the most part, the flexures of the colon 
were reported by numerous writers. 

Among the causes attributed to the cases 
cited by Bittorf are extension of infection from 
surrounding structures; protracted, severe 
catarrhal and dysenteric affections, intestinal 
ulcers (tuberculous, syphilitic, typhoid, car- 
cinomatous, etc.), constipation and diverticu- 
la, the last especially in those cases in which 
the sigmoid was involved. 

Graser (1899) was the first to demonstrate 
the association of acquired diverticula with 
these pathologic processes of the intestine. 
but it remained for more recent investigators 
to discover the comparative frequency of the 
pouches and their etiologic réle in what might 
be termed extra-mucosal intestinal inflamma- 
tions. 

From a comparison of the pathology so 
excellently described by Virchow and other 
older writers with the pathologic processes 
rather frequently noted in late years in con- 
nection with intestinal diverticula, it seems 
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fair to assume that in some of those early cases 
diverticula were present, but overlooked. 

Diverticula have been observed in every 
division of the digestive tube, from the begin- 
ning of the cesophagus to the end of the rec- 
tum, including the vermiform appendix. 

This paper is limited to a discussion of 
intestinal diverticula, particularly those oc- 
curring in the large bowel. 

That intestinal diverticula may occur in 
any decade of life, but are comparatively 
frequent in the middle and, especially, the 
late period; that they are most commonly 
present in the large intestine, usually in the 
descending portion; that in at least 60 per 
cent of cases they are a source of infection 
with results sufficient to produce symptoms; 
that they are the bases of gravest pathologic 
processes and sequelz; that the opinions con- 
cerning their etiology and pathogenesis have 
been lacking in uniformity, and, because of 
this, a clear conception of the symptoma- 
tology is, in general, wanting; finally, that 
owing to the indefinite clinical aspect, early 
stages of inflammation have been overlooked 
or misinterpreted, its advanced stages diag- 
nosed malignant and, in consequence, in- 
adequate, sometimes seriously deficient, treat- 
ment employed, are facts supported by the 
literature, by experimental, anatomic, clinical 
and pathologic investigations. 

Despite these facts, owing to the paucity 
of practical contributions on the subject in 
medical journals which are far-reaching and 
a complete absence from many text-books of 
even recent publication, the frequency of these 
defects of the intestinal wall, their pathogene- 
sis, their clinical and surgical significance have 
not been duly appreciated by the medical 
profession in general. 

A brief recital of some observations which 
have been made in the history of this subject 
should serve to emphasize the importance of 
these diverticula and act as a stimulus to keen 
interest in the question. 

At autopsy, Hansemann demonstrated 400 
diverticula (small and large intestine) in one 
case (male, aged 85 years, death from pneu- 
monia); Cruveilhier 200, Hodenpyl 79, and 
Kivlin over 40, respectively, in a single colon. 
Treves cites a case in which the entire sigmoid 
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was studded with pouches. The writer has 
counted 44 from the splenic flexure to the 
upper rectum. 

Graser found diverticula 10 times in 28 
cases (35.7 per cent), Sudsuki 15 times in 40 
(37.5 per cent), the writer 7 times in 21 (33.3 
per cent). 

In the small intestine the diverticula have 
been observed elmost invariably along the 
mesenteric border (Fig. 1), were usually 
empty, and but one case has been noted in 
which infection of them gave rise to symptoms 
(Gordinier and Sampson). 

In the large intestine the diverticula have 
been demonstrated more frequently aside from 
the mesentery, commonly in relation to the 
appendices epiploice, most constantly in the 
sigmoid, and were the source of pathologic 
processes varying in degree from mild to the 
gravest. 

The size of the diverticula varied from 
microscopic to that of a hen’s egg,— average 
size about that of a large pea. 

The shape was usually round or ovoid. The 
smaller, especially, were frequently flattened 
and their long axis transverse, parallel with 
the bundles of the circular layer of the mus- 
cularis. The greater number were sessile; 
the pedunculated were rather globular in 
form. i 

In structure the majority ‘of the advanced 
diverticula consisted of mucosa, submucosa 
and serosa. Some were composed of all the 
mural layers. 

Their openings into the intestinal lumen 
varied in diameter from nearly that of the 
diverticular cavity to a diameter much 
narrower, thereby, in the latter case, a steno- 
sis of the exit resulting. 

The content. Excepting those occurring in 
the small intestine, the diverticula contained 
feecal matter, varying in consistence from that 
of the intestinal lumen to firm concretions. 
In some cases foreign bodies were found. 
Concretions have become encapsulated with- 
in diverticula and, the pedicles sloughing, thus 
giving rise to free foreign bodies in the 
abdominal cavity. 

Telling cites 105 cases presenting diver- 
ticula, 60 per cent of which were attended by 
symptoms. In 80 of Telling’s collection the 
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Fig. 2 (44310). Autopsy Series. No symptoms. Same 


case as Fig. 1. Sigmoid and upper rectum, showing 
diverticula along the attachment of the mesentery and 
also in relation to the appendices epiploice. 


age and sex are given. Of this number, 54 are 
males and 26 females. 

Thirty-three cases presented no symptoms 
which attracted attention to the diverticula, 
the latter having been incidentally discovered. 


PATIENTS WITHOUT SYMPTOMS 


Decades. No. of Cases. 
rst to 4th, included... 
ath. 13 


Forty-seven were attended by 
due to the diverticula. 


symptoms 


PATIENTS WITH SYMPTOMS 


Decades. No. of Cases. 
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Fig. 3 (43978). Autopsy Series. No symptoms. Sigmoid, 
showing diverticula, ““X,” in relation to the appendices 
epiploice, and the “ribbed” appearance on the surface 
between the longitudinal bands. 


Youngest case in Telling’s collection, 22 
years (Fielder). Youngest case reported, 7 
years, 9 months (operative diagnosis), (Astley 
P. C. Ashhurst). 

Observed pathologic processes, which re- 
sulted from infection through intestinal 
diverticula: 

1. General peritonitis as a result of a thin- 
ning of the diverticular walls. In some cases 
the sac walls were so thin that fecal matter 
could be seen through them. 

2. Acute or gangrenous inflammation of 
sigmoid diverticula with symptoms so simu- 
lating appendicitis as to suggest a transposi- 
tion of the viscera. Perforation followed by 
localized abscess or general peritonitis has 
resulted from this process. 

3. Chronic extramucosal inflammation, re- 
sulting frequently in large masses, movable 
or fixed, and sometimes producing stenosis 
of the bowel. This chronic process was the 
most constant finding and often gave rise to 
tumors simulating carcinoma. It was usu- 
ally accompanied by inflammation of the 
diverticular mucosa, but this was frequently 
not advanced, and in a few cases undis- 
cernible. 

4. Adhesions to neighboring structures, 
notably the bladder, small intestines, pelvic 
walls, uterine adnexa and other parts of the 
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Sigmoid. The ap- 
pendices epiploice have been removed in order to show the 
vascular entrances into the intestinal wall. 


Fig. 4 (44009). Autopsy Series. 


large bowel itself. In a few cases acute or 
chronic obstruction has been produced in the 
small intestine. 

5. Perforation resulting in general peri- 
tonitis, local abscess formation, submucous 
fistula and fistulous communications with 
other structures. Sudden perforation with 
resultant general peritonitis has followed 
straining at stool. Abscesses have formed in 
the intestinal wall, outside the wall and sur- 
rounded by coils of small intestine, in the 
mesentery, and extending to the liver and 
left kidney. Abscess formations have simu- 
lated carcinoma. Fistulous tracts have re- 
sulted between the sigmoid and the small 
intestine, the abdominal wall and, most fre- 
quently, the bladder. Sudden perforation into 
the bladder has occurred on lifting a heavy 
weight. In some cases the fistulous communi- 
cation was direct between a diverticulum and 
a viscus, but in others it occurred by way of an 
interposed abscess cavity. 

6. Chronic mesenteritis resulting in thick- 
ening, kinks and, probably, volvulus. 

7. The lodgment of foreign bodies has 
produced diverticulitis, perforation and local 
abscess formation. 

8. Metastatic suppuration was noted once 
in the liver. 

g. Carcinoma has occurred on inflamma- 
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Fig. 5 (44310). Autopsy Series. Internal aspect of 
specimen in Fig. 2, showing the variations in size and shape 
of the diverticular openings. 


tory processes resulting from infection through 
diverticula. 


A FEW OF THE CLINICAL AND SURGICAL FACTS 

Cases have been diagnosed malignant clin- 
ically, surgically and at auto, sy, and later 
pathologic examinations have proved the 
process to be simple inflammation. 

A case is cited in which a gradually enlarg- 
ing tumor was diagnosed malignant at explo- 
ration, a bad prognosis given, and within a 
few months the tumor had disappeared and 
the patient regained perfect health. 

Palliative colostomies have been made in 
the presence of large masses diagnosed malig- 
nant, but the patients lived on, and in some 
instances were later ‘cured of cancer” by a 
healer or a Christian Scientist. 

In the literature is reported a death from 
peritonitis following an exploratory laparoto- 
my, at which a diagnosis of inoperable tumor 
had been made. Autopsy revealed rupture 
of a suppurative focus in an inflammatory 
mass, which was due to acquired diverticula. 

In the light of the topographical relations 
of the large intestine, its physiologic function, 
the occurrence of diverticula and the resultant 
pathologic processes which have been cited, 
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Fig. 6 (43087). Sigmoid of another 


Autopsy Series. 
case; conditions similar to those in Fig. 5. 


one may see the many possible sequel arising 
from infection through these pouches. 

In contemplating even this inadequate 
review of the pathology of others’ cases, 
together with a few of the clinical and surgical 
experiences of the past, do we not find food 
for reflection and a reason for interest in the 
subject of intestinal diverticula? 

These diverticula have been classified as (1) 
congenital, (2) acquired. The congenital 
class has its origin in defective embryologic 
development, and Meckel’s diverticulum is a 
type. The so-termed acquired class is gener- 
ally considered as independent of develop- 
mental deficiency, but it has been suggested 
that some of these also are, in a certain sense, 
congenital. 

Two types of this class have been recog- 
nized: one in which all layers of the intestinal 
wall are involved, the other in which only 
some of the layers take part. These defini- 
tions refer to the developed diverticula, not 
to the initial stages in their formation. 

The structure of the incomplete type, 
termed “false” diverticula, usually consists 
of mucosa, submucosa and serosa. This is by 
far the more common form of acquired diver- 
ticula and has been described as a ‘hernia 
mucose.” The latter term well expresses 
the formative process, which consists of a pro- 
trusion of the mucosa through a weak point 
in the muscularis. 

The diverticula in this series of cases are of 
the acquired class and limited to the large 
bowel. 
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Low power photomicrograph, 


Autopsy Series. 
showing the set of vessels frequently found passing in asso- 
ciation with diverticula through the wall of the large bowel. 


Fig. 7. 


Statistical data of cases operated upon by 
W. J. and C. H. Mayo at St. Mary’s Hospital 
(Mayo Clinic) from May 1, 1902, to January 1, 
1912: 

(Twenty-five specimens were obtained from opera- 
tion, one from autopsy. One case was drained; sur- 
gical diagnosis, diverticulitis.) 


Sex 
Age 


Decades. OCCURRENCE IN DECADES No. of Cases. 
OPERATIONS 
LOCATION OF INITIAL DISEASE 
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Fig. 8 (43987). Autopsy Series. Low power photo- 
micrograph, showing a small diverticulum, vessels and 
separated muscular bundles of the circular layer. 


CLASSIFICATION 
Frequency in Cases. 
Peridiverticulitis, advanced............ 22 
Diverticulitis, advanced............... 5 
Diverticulitis, slight to moderate degree. . 19 
Diverticulitis, undiscernible............ 2 
3. Ulceration (usually slight)............. II 
5. Abscess formation, (wall of sigmoid, at 
inner side of sigmoid mesentery, above 
hepatic flexure and in liver)........... 4 
6. Adhesions, (post-wall of bladder, ileum, 
pelvic wall, uterine adnexa)........... 5 
7. Fistulous communications, (abdominal 
(Marked, 1; moderate, 7; slight, 5). 


(25.9 per cent) 
Tuberculous peritonitis was associated with one 
case. 


The diverticula were nearly all of the in- 
complete type — “false” diverticula — mul- 
tiple, and most commonly associated with the 
appendices epiploice. The majority of the 
pouches contained fecal matter, usually in- 
spissated, and in several fecoliths were pres- 
ent. The resected masses varied in size from 
a few centimeters to more than 30 cm., and 
contained much fat with dense areas. The 
mucosa encircling many of the diverticular 
openings was somewhat oedematous. 


McGRATH: 
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Fig. 9 (43858). Autopsy Series. Low power photo- 
micrograph, showing the course of vessels through the 
muscular layer of the intestinal wall and indicating points 
of weakened resistance. 


MORTALITY 18.5 PER CENT 


1. CasE 4. W. J. M., female, aged 52 years. 
Diagnosis, peridiverticulitis, tuberculous nodules on 
the peritoneum. Cause of death, general peritonitis, 
18 days after operation. 

2. CASE 5. W.S., male, aged 52 years. Diag- 
nosis, diverticulitis, peridiverticulitis, ulceration of 
the mucosa. Cause of death, general peritonitis 13 
days after operation. 

3. CAsE1o. M.D., male, aged 48 years. Diag- 
nosis, carcinoma on peridiverticulitis in rectum. 
Cause of death, cerebral hemorrhage 40 days after 
operation. 

4. CasE 14. C. M. J., female, aged 53 years. 
Diagnosis, peridiverticulitis, obstruction, abscess in 
sigmoid. Cause of death, pelvic peritonitis, paren- 
chymatous degeneration of organs, nephritis, two 
days after operation. 

5. CASE 19. W. R. B., male, aged 58 years. 
Diagnosis, diverticulitis, peridiverticulitis. Cause of 
death, toxemia, parenchymatous degeneration of 
organs, nephritis, 21 days after operation. 


The natural questions which present them- 
selves before one investigating this subject 
are: What factors are concerned in the origin 
of these diverticula? What are the causative 
factors and steps in their pathogenesis? What 
is the most constant pathologic process result- 
ing from infection through them? 

In an endeavor to answer these questions 
the writer undertook experimental, anatomic 
and histologic examinations of the specimens 


Fig. 10 (43978). Autopsy Series. Low power photo- 
micrograph, showing a small diverticulum separating mus- 
cular bundles of the circular layer. 


removed at autopsy, in conjunction with the 
study of the pathologic specimens. 

Various methods of experimental investiga- 
tion were employed, but the results from the 
use of a gelatine preparation were the most 
satisfactory. 

After the fresh specimen had been filled 
with the liquified gelatine it was placed in a 
10 per cent solution of formalin and allowed 
to harden. 


Fig. 11 (43978). Autopsy Series. Low power micro- 
photograph, showing the muscular bundles widely separat- 
ed and a beginning bulging of the mucosal and submu- 
cosal layers between them. 
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Fig. T2 (40506). Pathologic Series. 


External appear- 
ance of a resected mass. 


Diagnosis: peridiverticulitis. 


The experimental series consists of 21 large 
intestines and portions of a few small in- 
testines. 

OCCURRENCE IN DECADES 


Decades. No. of Cases. 


(Ages of two cases were misplaced) 

On examination of the accumulated fixed 
specimens, seven (33.3 per cent) presented the 
following points: 


External aspect (Fig. 2). On the surface of the 
large bowel were prominences, varying from a 
minute size to that of a small cherry. The shape was 
generally round or ovoid. Some of the smaller were 
oblong with the long axis transverse. In a few cases 
the surface between the longitudinal muscular bands 
presented a “ribbed” appearance, the elevations 
running parallel with the fibers of the circular mus- 
cular layer and suggesting a bulging of the mucosa 
between the bundles. (Fig. 3.) 

The greater number of the circumscribed eleva- 
tions, and generally the largest, were observed in 
close relation to the bases of the appendices epi- 
ploice. In but one of these specimens were the 
epiploic appendages noted as especially large. Ina 
few instances the prominences were at the mesen- 
teric border or between the layers of mesentery, and 
some were situated elsewhere on the sacculi. The 
latter were usually small and commonly located on 
the summit or close to the constrictions between the 
sacculations. 

Dissection revealed the prominences correspond- 
ing in general to those points where the vessels dis- 
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Fig. 13. (40506) Pathologic Series. Same specimen as 
in Fig. 12. Mucosal aspect, showing probes inserted in 
diverticula. 


appear into the muscular layer of the intestinal 
wall. 

The entrances of the larger vessels were commonly 
noted near the edges of the longitudinal bands, 
sometimes inside the edges, between widely sepa- 
rated bundles of the muscular fibers. The en- 
trances of the smaller branches were variously 
situated on the haustra. 

Each set of vessels was covered with a band of fat, 
which, in the case of the larger branches, was con- 
tinuous with that of the mesentery and terminated 
as an epliploic appendix in close relation to the 
vascular entrance. 

To be noted, therefore, was the frequent 
occurrence of these prominences at the points 
of entrance of the large vessels and the rela- 
tion of the latter to the bases of the appendices 
epiploice. (Fig. 4.) 

Internal aspect (Figs. 5 and 6). On the mu- 
cosal surface of the same specimens defects were 
noted, which appeared in some places as round or 
oval openings, in others as short transversely placed 
clefts. From these points plugs containing gelatine 
were expressed and then thin-walled pouches demon- 
strated. These openings on the inner surface corre- 
sponded in location to the elevations on the outer 
surface. (Figs. 7, 8, 9.) 

Histologic examinations confirmed the experi- 
mental and anatomic observations as to the common 
association of these processes with the course of 
vessels through the intestinal wall. 

Examination of the muscular coat of the large 
bowel showed that the longitudinal layer, excepting 
in the three bands, was usually very scant or en- 
tirely wanting, and that frequently the circular 
layer was thin, its bundles separated and, conse- 
quently, its structure deficient. 

In some instances microscopic examinations re- 
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McGRATH: 


Pathologic Series. Transverse section 


Fig. 14 (41544). Pi » Tr 
of a specimen, showing multiple diverticula filled with 


fecal matter, dense areas and fat. 


Diagnosis: peridiver- 
ticulitis and diverticulitis. 


vealed beginning projections of the mucosa and 
submucosa between widely separated bundles of the 
circular muscle without the presence of vessels 
directing their course. (Figs. 10 and 11.) 

Besides the processes which have been described, 
there were occasionally observed a marked bulging 
and thinning of a sacculus, especially in the lower 
part of the sigmoid where the sacculations of the 
bowel are smaller. 

ETIOLOGY 

Views on the causation of acquired diver- 
ticula of the intestine have been advanced by 
numerous authors, notably Graser, Klebs, 
Hansemann, W. J. Mayo, Wilson, Sudsuki, 
Beer, Telling, Edel, Heschl, Hanau, Good, 
Chlumsky, Schreiber and others. 

The causal factors cited are: (1) obesity, 
(2) cachexia and absence of fat, (3) a previ- 
ous state of obesity and subsequent wasting, 
(4) normal structure of the large intestine, 
(5) physiologic réle of the sigmoid flexure, (6) 
intra-intestinal pressure, (7) relation of diver- 
ticula to points of entry of vessels through the 
intestinal wall, (8) variations in the size of 
vessels, resulting from varying blood pressure 
—jin chronic heart disease, etc., (9g) congenital 
predisposition with regard to the amount and 
laxity of the connective tissue surrounding the 
vessels, (10) muscular deficiency of the intes- 
tinal wall. 

From an analysis of the cases and investiga- 
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Fig. 15 (40506). Pathologic Series. Longitudinal 
section of a diverticulum, showing also the dense areas and 
fat. Same specimen as in Fig. 13. Diagnosis: peridiver- 
ticulitis. 


tions cited in the literature, together with the 
cases and the observations in this series, the 
writer has made the following deductions: 

No single factor explains the origin of 
acquired diverticula in the large intestine, 
but the process results from a summation of 
several factors. 

In the formation of the more common type 
-“false” diverticula, “hernia mucosa” 
are to be seen the same factors which con- 
tribute to the production of typical hernia 
elsewhere in the body, namely, insufficient 
resistance of the wall, increased pressure from 
within, the passage of a structure through the 
wall, forming a “locus minoris resistentia,” 
along which the protrusion makes its course. 

That diminished tone of the intestinal mus- 
culature may result from general degenerative 
changes, debilitating diseases and senility is 
self-evident. It is very probable that local 
conditions within the bowel also contribute 
to the mural weakness. Several cases present 
a history of chronic constipation. 

It is also conceivable that congenital mus- 
cula. insufficiency may be present here as 
well as elsewhere in the body. The young 
patients, and those in early middle life, who 
give no previous history of general debilitating 
or local intestinal disease, suggest the plausi- 
bility of that assumption. 
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Pathologic Series. External aspect of 
Diagnosis: carcinoma; peridiverticulitis. 


Fig. 16 (43163). 
a resected mass. 


That the factor of pressure from within 
is present in the large bowel is evident 
from the function of this division of the 
digestive tube, and, as is well recognized, 
this force is frequently accentuated by abnor- 
mal accumulations of gas and stasis of the 
intestinal contents, especially in the sigmoid 
flexure. 

Normally the tissue surrounding the vessels 
in their course through the muscular wall is 
less resistent than the muscular layer itself, 
and it is natural to suppose that its resisting 
power will also be weakened by the same con- 
ditions which affect the musculature. Fur- 
thermore, it is conceivable that circulatory 
disturbances from whatever cause which 
produce chronic congestion of these vessels 
with intervals of lowered blood pressure 
would decrease still more the resistance at 
these points and thereby facilitate the pro- 
trusion of the mucosa. 

The other, more rare type of acquired 
diverticula, in which all the mural layers are 
involved, is probably the effect of a localized 
weakening of a sacculation together with 
traction by adhesions from without, or by 
exaggerated pressure upon this point from 
within. It is to be noted that congenital 
diverticula may also occur in the large bowel. 
The process observed, in which the mucosa 
tended to bulge outward between separated 
muscular bundles and appeared independent 
of the course of vessels, is very likely due to 


Fig. 17 (43163). Pathologic Series. Transverse section 
of specimen in Fig. 16, showing multiple diverticula con- 
taining fecal matter, dense areas and fat. Diagnosis: 
carcinoma; peridiverticulitis. 


exceptionally insufficient structure of the 
muscular layer. This condition may account 
for some of the infections in which typical 
diverticula are not demonstrable. 

All authors have noted the frequent pres- 
ence of diverticula in relation to the appendi- 
ces epiploice. Telling says: ‘ Bland-Sutton 
has stated and illustrated by diagrams that 
this fat is directly continuous with the sub- 
serous fat.’’ And that author adds: ‘If there 
is the slightest tendency to the formation of 
diverticula, it will readily be seen that the 
soft fatty tissue of the appendix forms a point 
of lowered resistance.” 

From the writer’s observations on a limited 
series, it would seem that this relationship 
between diverticula and appendices epiploice 
is due to the fact that these fatty masses are 
situated either dierectly on or close to the 
points where the larger vessels enter the 
intestinal wall, since they are the terminations 
of fat-bands, extending from the mesentery 
and covering these vessels. 

Pathogenesis. In the observations on the 
etiology it has been seen that the most 
common type of the diverticula consists of a 
protrusion of the mucosa and submucosa 
through the muscular layer of the bowel. The 
form varies from straight pouches with large 
sufficient openings to those of flask-shape, con- 
stricted at the neck by the perforated muscu- 


438 


McGRATH: INTESTINAL DIVERTICULA 


Fig. 18 (42243). Pathologic Series. Transverse section 
of an enlarged epiploic appendix, showing a diverticular 
lumen filled with fecal matter. Diagnosis: carcinoma; 
peridiverticulitis. 
lar layer, with the bulged-out body beneath 
the serosa. 

As was previously noted, they are practical- 
ly always filled with fecal matter varying in 
consistence from that of the normal to hard 
concretions. Although the mucosa of some 
diverticula appears intact, yet, as a result of 
the continued mechanical pressure and toxic 


irritants, the lining epithelium is frequently 
injured, varying in degree from atrophy to 
ulceration. 

Associated with these processes there is 
usually an extra-mucosal round-cell infiltra- 


tion. As the diverticulum enlarges there 
occurs a thinning of the walls of the sac which 
may reach such an extreme degree that only a 
film of peritoneum separates the diverticular 
lumen with its faecal content from the peri- 
toneal cavity. This condition has led to general 
peritonitis, due to osmosis of bacteria or their 
toxins. 

The result of incarcerated concretions varies 
from slight abrasion of the mucosa to perfor- 
ation through the wall of the sac. The sequel 
of such perforation may be (a) general peri- 
tonitis, (b) local abscess formation, (c) sub- 
mucous fistula, (d) fistulous communications 
with other viscera and the abdominal wall. 
Perforation may occur suddenly, the result 
of straining. 

Owing to the extreme constriction at the 
neck, and a great accumulation of fecal 


Fig. 19 (40506). Pathologic Series. Low power photo- 
micrograph. A section from the specimen in Fig. 15 show- 
ing pronounced peridiverticulitis. 


material, some of these “hernia mucoszx”’ 
undergo strangulation, with resultant gangre- 
nous inflammation. From this process there 
result abscesses in the intestinal wall which 
may rupture into the peritoneal cavity, the 
lumen of the affected bowel or any of the 
neighboring structures. 

The most constant pathologic process, and 
an essential consideration in dealing with in- 
fections through these diverticula, is the 
chronic proliferative extra-mucosal inflamma- 
tion. (Fig. 19.) 

In 1907 Louis B. Wilson emphasized the 
essential réle of this process and designated 
it “ peridiverticulitis.”’ Telling (1908), in his 
excellent contribution to the subject of ac- 
quired diverticulitis of the intestine, says: 
“Of all the secondary resulis this proliferative 
inflammation is the most important, the most 
Jrequent, and probably the most overlooked.” 
The process is a chronic inflammatory reac- 
tion due to leakage of toxins or bacteria 
through the mucosal layer of the diverticula. 
This gives rise to the formation of masses, 
movable or fixed, which may reach great size, 
produce stenosis of the bowel and frequently 
simulate carcinoma. The possible pathologic 
complications are obvious. 
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Fig. 20 (43163). Pathologic Series. Low power photo- 
micrograph. A section from specimen in Fig. 17 showing 
only peridiverticulitis. Diagnosis: carcinoma; peridiver- 
ticulitis. (See following figure.) 


This process was noted in the great majority 
of cases which have been reported, was present 
in all the 26 specimens of this series, and ad- 
vanced in 22. 

To be emphasized is the fact that this 
chronic inflammation is commonly the most 
important initial change following infection 
through the diverticula, and may be present 
with little or no discernible inflammation of 
the mucosa. Thus, in our 26 specimens pre- 


Fig. 22 (42243). Pathologic Series. Low power photo- 


micrograph, showing carcinoma. Diagnosis: carcinoma; 
peridiverticulitis. Same case as Fig. 18. 
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Pathologic Series. 
micrograph. Section from same case as in Fig. 20, showing 
carcinoma and peridiverticulitis. 


Fig. 21 (43163). Low power photo- 


senting peridiverticulitis, in only five was the 
mucous membrane of the diverticula ex- 
tensively involved, in 19 its inflammation 
varied from mild to a moderate degree, and 
in two it appeared intact. 

These facts are important to the clinician, 
inasmuch as they indicate that symptoms are 
not to be expected, at least in the early stages 
of the pathologic process, from the intestinal 
lumen. Manifestations on the part of the 
mucosa of the canal generally appear later in 
the symptom-complex. 

It follows from a consideration of the le- 
sions which have been described that adhe- 
sions to neighboring structures may readily 
occur and contribute variously to the clinical 
picture. 

The possibility of an hamatogenous infec- 
tion has been suggested for some of these 
cases of inflammation in the intestinal wall, 
but this has not been scientifically sup- 
ported. 

The consensus of opinion is that the infec- 
tive organisms are in the intestinal canal and 
are either exogenous or, more commonly, endo- 
genous, in which case their infecting powers 
are the result of a perversion of the normal 
bacterial flora. The conditions associated 
with the presence of diverticula in the large 
bowel are most favorable to an increase in the 
number and the virulence of the intestinal 
bacteria. The streptococcus has been found 
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Fig. 23. Special Series. A (43987), A diverticulum from specimen in autopsy series (70 symploms). B (40506)° 
A diverticulum from specimen in pathologic series (peridiverticulitis). C (43163), A diverticulum from specimen 


in pathologic series (carcinoma; peridiverliculilis). 


in some of the cases resulting in fatal peri- 
tonitis. 

Of gravest importance is the frequency with 
which, in recent times, carcinoma has been 
found implanted on the. inflammatory pro- 
cesses of acquired diverticula, particularly in 
the sigmoid. 

As stated above, in the 27 cases of this 
series, carcinoma was present in seven (25.9 
per cent). All of these were cases of advanced 
peridiverticulitis. 

In considering this percentage (25.9), 
however, it is of the strictest importance for 
us to distinguish between the occurrence of 
diverticula in general, many cases of which are 
discovered incidentally at autopsy, and cases 
of diverticula with pathologic processes so 
extensive as to give pronounced symploms. 

In our 27 cases the inflammatory changes 
were advanced, a mass was present in each and 
the symptoms were marked. Therefore, if is 
in such cases as these alone that the per cent 
(25.9) of carcinoma is to be considered. 

That irritative conditions such as are pres- 
ent in these infections of intestinal diverticula 
are contributing causes to carcinoma is a view 
supported by the observations of several 
authorities. Among the causes cited are 
chronic inflammation, cicatrices, bacterial 
irritation and trauma. From evidence based 
upon over 1200 personal observations, W. B. 
Coley concludes: ‘Local trauma of any kind, 
from chronic irritation to a single local con- 


tusion, is not infrequently the direct exciting 
cause of malignant tumors of all types.” 

Clinical diagnosis. In reviewing the clini- 
cal aspect of cases cited in the literature and 
those of this series it is instructive to note the 
possible errors in diagnosis and the gradual 
increase in clinical recognition of diverticular 
infections by those whom experience with 
several cases has impressed. Among the 
diagnoses which have been made are the fol- 
lowing: carcinoma of the large bowel, carci- 
noma on diverticulitis, affections of the gall- 
bladder, liver, pancreas and duodenum, ap- 
pendicitis, pelvic peritonitis, ovarian tumor, 
etc. As was natural, in the earlier cases with 
masses involving the sigmoid and upper rec- 
tum, occurring, as they usually do, in the so- 
called cancerous period of life, the diagnosis 
of malignancy was commonly made. From 
the knowledge acquired through operation 
and pathologic reports, the clinical diagnoses 
have become more conservative and several 
of the more recent cases of this series were 
positively diagnosed before operation. 

As Telling’s report shows, a very great 
number of these masses have been removed 
and their true pathology not learned until 
long afterward, when they were subjected to 
a detailed pathologic examination. 

With the assistance of the clinical patholo- 
gist a great majority of the cases may be diag- 
nosed during operation, but some require a 
further pathologic investigation in detail. 
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Low power photomicrograph. Sec- 


_ Fig. 24 (43987). 
tion from (A) in Fig. 23. 


Thus, it may be seen that, generally speak- 
ing, the final diagnosis rests with the pathol- 
ogist; therefore, the prognosis should be 
withheld until such examination has been 
completed. 

Pathologic examination. As previously 
stated, the resected specimen frequently con- 
sists of a mass, very fatty, with dense areas. 
(Figs. 12 and 16.) On opening the piece of 
intestinal tube, the mucosa is often found 
intact, excepting that in some cases the ruge 
are more pronounced, and pits with oedema- 
tous margins may be noted. A narrow glass 
probe with blunt end is very gently inserted 
wherever these pits present themselves, and 
frequently they prove to be the openings of 
diverticula. (Fig. 13.) 

It is misleading to view the external surface 
of the mass with the idea of seeing the diver- 
ticula in the form of projections. Whereas, 
such prominences are characteristic of the 
cases incidentally discovered at autopsy (Fig. 
2), they are rarely seen in the large masses 
resulting from infection, but instead are 
usually deep beneath the surface. 

The writer has found the method described 
by Wilson most satisfactory for detecting 
the diverticula so situated. This proced- 
ure consists in making thin slices of the mass, 
beginning on the external surface, and keeping 
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the blade of the knife parallel with the wall 
of the bowel. 

Examine even the smallest opening that 
presents itself during the slicing process. The 
more characteristic of these appear round or 
oval, encircled by a narrow whitish rim, and 
lined with mucous membrane. (Figs. 14 and 
17.) If an opening represent a severed diver- 
ticulum, the inserted glass probe passes easily 
into the lumen of the bowel, unless, as some- 
times happens, the diverticular exit is ob- 
structed as a result of the pathologic processes. 

The detailed examination consists in the 
microscopic study of transverse and longitu- 
dinal sections of the diverticula and of all 
doubtful areas in the mass. 


SUMMARY 


t. Diverticula of the large bowel may be 
present at any time of life, but are compara- 
tively frequent in the middle and the late 
period. They occur in every division of the 


Fig. 25 (40506). 
from (B) in Fig. 23. 


Low power photomicrograph. Section 
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large intestine, but are most commonly found 
in the descending portion, especially the sig- 
moid. They are usually multiple, of the false 
type, and frequently in close relation with the 
appendices epiploice, but are sometimes found 
at the mesenteric border, between the layers 
of the mesentery and elsewhere on the sacculi. 

2. According to Telling, in at least sixty 
per cent of the cases presenting diverticula 
there result pathologic conditions which pro- 
duce symptoms. 

3. Infection through these pouches gives 
rise to pathologic processes and sequel which 
are often most grave. Among the serious 
results of such infection are peritonitis, with 
or without perforation, complicated inflam- 
matory conditions, which are sometimes inop- 
erable or attended with hazardous operative 
risk, simulation of malignancy, and the 
development of cancer. 

4. A fact to be emphasized is that the most 
constant pathologic finding in the processes 
resulting from infection through these diver- 
ticula is a chronic extra-mucosal inflammation, 
which in the early stages at least, may be 
present with little or even no discernible in- 
jury of the mucosa. This condition has been 
designated “‘ peridiverticulitis,” and is to be 
differentiated from ‘‘diverticulitis,’ which 
term is applicable to inflammation of the 
diverticulum itself. This extra-mucosal effect 
of the infection is an essential consideration 
for the clinician in constructing the symptom- 
atology, and particularly in seeking early 
diagnostic signs. 

5. A study of the pathogenesis in these 
cases indicates that symptoms on the part of 
the intestinal lumen are not to be anticipated, 
at least in the early stages of the affections. 
Such manifestations may appear in the ad- 
vanced stages. Naturally, the clinical picture 
varies with the advance and complexity of 
the pathologic processes, diseases of neighbor- 
ing structures being frequently simulated. 

6. As stated above, carcinoma may develop 
on these inflammatory processes, and usually 
occurs in the sigmoid. But it is important to 
note that the percentage (25.9) in this series 
is to be applied only to the cases with ad- 
vanced pathologic changes and not to the oc- 
currence of intestinal diverticula in general. 
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Fig. 26 (43163). Low power photomicrograph. Sec- 
tion from (C) in Fig. 23. 


7. The cases which have been cited from 
the literature, together with the review of this 
series, emphasize another instructive fact, 
namely, that not every tumor of the large 
bowel occurring in the so-called cancerous 
period of life is malignant. Thus, of these 27 
cases based on diverticular infections, all 
presented masses of the large intestine, all 
occurred in the middle or the late period of 
life, yet 74.1 per cent of them proved to be 
only inflammatory. Some of the cases in- 
cluded in this 74.1 per cent had been positive- 
ly diagnosed malignant and bad prognoses 
given by excellent diagnosticians both in this 
country and abroad, which emphasizes the 
importance of conservatism in prognosis until 
the final pathologic report is received. 

8. Guided by the comparative frequency 
of acquired diverticula in the large bowel, es- 
pecially the sigmoid, the percentage of cases 
in which infection takes place, the uncertainty 
as to the frailness of the diverticular walls, 
the possibility of adhesions to neighboring 
structures, the presence of abscesses, etc., the 
surgeon should be scrupulously careful in his 
manipulation of this division of the intestines. 
Fatal peritonitis has followed an exploratory 
laparotomy, autopsy revealing an inflamma- 
tory mass due to acquired diverticula. 

g. The investigations which have already 
been made on the etiology and pathogenesis 
of diverticular affections of the large bowel 
furnish a foundation for important work on 
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the part of the clinician and the surgeon. In 
the present indefinite state of the symptoma- 
tology, a knowledge of the comparative fre- 
quency of these diverticula, the periods of life 
in which they most commonly occur and the 
changes resulting from infection through 
them, is a preliminary strong point for the 
diagnosis. In view of the pathologic findings 
in these conditions the inestimable value of 
early recognition and adequate treatment is 
obvious. 


LITERATURE 


AsHuwrst. Annals of Surgery, 1908, xlvii, 300. 

Beer. Am. Jour. Med. Sci., July, 1904, cxxviii, 135-145. 

BLANb-SuTtTon. Lancet, Lond., October 24, 1903, 1148. 

Bittorr. Mitteilungen a. d. Grenzgebieten der Medizin 
und Chirurgie, xx, 1, 1909. 

Brewer. ‘Trans. Am. Surg. Ass’n, 1907, xxv, 258-275. 

Cuiumsky. Beit. z. klin. Chir., 1899, xxv. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


CRUVEILHIER. 
589; li, 492. 

Virchow’s Archiv., 1894, cxxxviii. 

Frecper. Denkschrift der Gesellschaft fiir Natur u. 
Heilkunde, Dresden, 1868. 

GORDINIER AND SAmMpson. Jour. Am. Med. Ass’n, 1906, 
xlvi, 1585-1590. 

Graser. Miinchen. med. Wehnsch., May 30, 
Also, Arch. f. klin. Chir., lix, 1899. 

HAnav. Virchow’s Archiv., 1896, cxlv. 

HANSEMANN. Virchow’s Archiv., cxliv. 

HOCHENEGG. 31st Congress of German Surgeons. 

Hopenpyt. Trans. N. Y. Path. Soc., March 29, 1900. 

Kemp. ‘Diseases of the Stomach,” 

KENDALL. Jour. Med. Research, September, 1911, xxv, 
No. 1, 117-187. 

Kress. Path. Anatomie, 1869, 271. 

Kiviix. Am. Jour. Obstetrics, 1906, liv, 843-849. 

Mayo, Witson AnD Girrin. Trans. Am. Surg. Ass’n, 
1907, XXV. 

SCHREIBER. 

SUDSUKI. 

TELLING. 

TREVES. 

VIRCHOW. 

WINDSCHEID. 


Traite d’anatomie et de pathologie, i, 


1899. 


Deut. Archiv. f. klin. Med., 1902. 122. 
Langenbeck’s Archiv., 1900, 708. 
Lancet, Lond., 1908, i, 843; 928. 
“Intestinal Obstruction,” 1899, 57. 

Virchow’s Archiv., v, 1853. 

Deut. Arch. f. klin. Med., xlv, 1889. 


THE TREATMENT OF PYELITIS' 
By GUY L. HUNNER, M. D., BALtIMorE 


Associate in Gynecology, Johns Hopkins University 


N discussing the treatment of pyelitis it 


is essential that we consider, briefly at 
least, the causes of this disease. 
The following classification will serve 
to recall most of the conditions under which 
pyelitis may occur. 


CLASS I. 

Inflammations of the kidney pelvis not 
associated with infection. 

Drugs.— Turpentine, lead, mercury, can- 
tharides, alcohol, cubebs, urotropin, etc. 

Exposure to cold. 

Use of too strong solutions in irrigating 
the kidney pelvis. 


CLASS II. 

Infections of the kidney pelvis due to an 
underlying urinary tract disorder. 

Tuberculosis of the kidney. 

Calculus in kidney or ureter. 

Tumor of kidney. 

Floating kidney with ureter kink. 

Malformation of the kidney pelvis. 


Fig. 1. Illustrating intrarenal division of kidney 
pelvis in Case 3. 


1Read at the 24th Annual Session of the Southern Surgical and Gynecological Association, Washington, D. C., December, ro1t. 
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Stricture of the ureter. 
Obstruction of ureter from without: 
Tumors. 
Cysts. 
Inflammatory disease. 
Pregnancy. 
Appendicitis. 
Prolapse of pelvic organs. 
Cystitis. 
Prostate enlargement. 
Stricture of urethra. 


CLASS II. 

Infections of the kidney pelvis in which 
this is the chief or sole lesion of the urinary 
tract. 

Pyelitis of pregnancy, pyelitis of puerperi- 
um. It is probable that pressure on the 
ureter, displacement by the developing ute- 
rus, toxemias, infections of the bladder and 
of the blood stream play varying rdéles in 
these. 

Pyelitis during or following the acute 
specific fevers. 

Pyelitis due to appendicitis. It is probable 
that some of these are due to juxtaposition 
of the appendix and ureter, the adherent 
appendix causing inflammatory swelling of 
the ureter mucosa, stasis of the urine, and 
infection by direct extension or by way of the 
general circulation and kidney. Some cases 
are probably due to hematogenous infection 
without preliminary ureter involvement. 

Post operative pyelitis—low vitality, 
anesthesia nephritis and hematogenous in- 
fection. 

Pyelitis due to intestinal disorders. 

Only the infectious forms of pyelitis are 
under consideration. ‘Those cases belonging 
to Class I are generally of non-infectious 
character, of short duration, and usually 
involve the kidney parenchyma as well as 
the pelvic mucous membrane. 

Certain of the infectious pyelitis cases are 
also eliminated from this discussion on treat- 
ment, because the pyelitis in these cases is 
secondary to some other condition which 
calls for treatment before permanent results 
can be expected in treating the pyelitis. 

This elimination includes most cases be- 
longing to Class II. If the calculus has been 
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removed or the ureter stricture overcome by 
dilatation or by uretero-vesical anastomosis 
above the site of the stricture and if the 
pyelitis still persists, its treatment then be- 
comes a matter for consideration. 

A pyelitis persisting after any nephrotomy 
operation may be subjected to treatment 
although the results will be more or less 
successful according to the involvement of 
the kidney parenchyma. 

It is now a well established fact that the 
kidneys under varying circumstances of 
health and disease include in their function 
the excretion of bacteria from the system. 

L. S. Dudgeon in his Erasmus Wilson Lect- 
ure on “Acute and Chronic Infection of the 
Urinary Tract due to the Bacillus Coli,” 
(Lancet, Lond., 1908, vi, p. 615) reports: 

Urines Examined. Result. 

20 normal 


\ N 4 
No organism found. 
individuals / 


20 constipated \ B. coli present in 2; no urinary 
individuals / symptoms. 
B. coli present in 4. Of these the 
20 cases of urine was clear in two and two 
peritonitis had bacilluria. In many, a white 
staphylococcus in urine. 
\ B. coli in 9; no urinary symptoms. 
45 pregnant women ] In many, a staphylococcus and in 
afew, the B. proteus. 

Pyelitis probably always requires for its 
inception some other factor than microbial 
invasion. The more common of these con- 
tributing factors are urinary stasis from any 
cause, fever, toxemia and trauma. We are 
all familiar with cases of aseptic stone kid- 
ney. Such kidneys are undoubtedly trauma- 
tized as shown by the resulting fibrosis and 
lipomatosis. They also undoubtedly per- 
form their function of picking bacteria from 
the blood and passing them on in the excre- 
tions. Yet as astonishing as it may seem 
it otten takes still further contributing fac- 
tors to determine a true pyelitis or permanent 
infection of such a kidney. This ultimate 
or real determining factor may be the lodg- 
ment of a small stone in the ureter causing 
urinary stasis; or it may be the incidence of 
one of the acute infectious fevers such as 
typhoid, pneumonia, scarlet fever, or tonsilli- 
tis, in which the high temperature may be 
detrimental to the kidney tissues, or as is 
much more probable, the resistance of the 
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tissues is lowered by the circulating toxins 
of these diseases. Again in these diseases 
the kidney may be overwhelmed because of 
the great number and the virulence of the 
bacteria it is called upon to excrete. 

As one views this very complicated chain 
of conditions that may be linked in the de- 
termination of a pyelitis it becomes evident 
at once that it is most illogical to undertake 
the treatment of a pyelitis without a most 
minute investigation of its cause. 

For a pyelitis following typhoid or pneu- 
monia one might keep his patient in bed for 
weeks on forced water and antiseptics by 
mouth, then turn him over to the cysto- 
scopist for added weeks of the more active 
treatment by pelvic lavage, only to find 
eventually that the patient needed a surgeon 
to remove a stone which was the original 
factor in determining his pyelitis. 

In my own list of 26 cases of probable 
pyelitis I have found certain interesting 
data relating to the causes of this disease, al- 
though this report is concerned primarily 
with the treatment. You will note that 
I speak of “probable” pyelitis cases for it 
is not always easy or possible to separate a 
pyelitis from a pyelonephritis. The pres- 
ence of casts and of an unusual quantity of 
albumen indicates involvement of the kid- 
ney parenchyma and many of our true 
pyelitis cases show this involvement in the 
early stages. 

As stated above the most common groups 
of pyelitis cases are excluded from this list 
because their successful treatment calls 
primarily for activities directed elsewhere 
than to the kidney pelvis per se. 

In the last analysis there are comparative- 
ly few cases of pyelitis which we may regard 
as pure catarrhal inflammations of the kid- 
ney pelvis due to an infection, and unassoci- 
ated with some mechanical, traumatic, toxic 
or chemical predisposing factor. 

It seems illogical to exclude pyelitis 
associated with stone in the ureter and to 
retain a group of cases occurring with stric- 
ture of the ureter, or a group due to appendi- 
citis. In each of these classes the success- 
ful treatment of the pyelitis depends upon 
a preliminary treatment of the associated 
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condition. In the appendicitis cases the 
pyelitis subsides promptly if the patient is 
placed at rest and given treatment (either 
medical or operative) that controls the acute 
inflammatory condition of the appendix. 

In both the stone in the ureter and stric- 
ture of the ureter groups we usually speak 
of the ureter condition as primary, although 
it must be recognized that the pyelitis may 
have antedated and have been the cause of 
the ureter condition. 

We must likewise bear in mind that the 
primary effect of stone in the ureter or of 
stricture may be to cause a simple hy- 
dronephrosis which later becomes infected 
and may then be called a pyelitis, an in- 
fected hydronephrosis, or a pyonephrosis, 
according to the degree of dilatation and 
inflammatory reaction in the individual 
case. 

I am including the pyelitis cases due to 
appendicitis and those due to stricture be- 
cause these conditions are less common 
than those due to stone and as yet have not 
been extensively dealt with in the literature. 


CasE 1. Cause not determined. Mrs. H., St. 
Agnes Hospital, May, 1908. My private records 
show that both kidneys were catheterized and 
yielded pus and a colon bacillus culture. The 
urine contained slightest trace of albumen, no casts, 
no tubercle bacilli found on three different days. 
The hospital notes with records of treatment have 
been lost. 

Case 2. Pyelitis associated with interstitial 
nephritis. Mrs. V., age 25; 1903. Former left 
nephrotomy for pyelitis and nephrectomy on right 
side for tuberculosis. More or less constant pain 
on left side, aggravated by a recurrent colon bacillus 
infection of the pelvis, which could be eradicated 
by a few irrigations of 1-1000 silver nitrate solu- 
tion. Patient finally died of uremia. 

CASE 3. Pyelitis of left kidney, and one year 
later pyelitis of right kidney, due to congenital 
malformation. Recovery after lavage treatment. 
M. M., girl aged 10 years, seen January 27, 
1git, at the Union Protestant Infirmary, in con- 
sultation with Dr. Henry B. Thomas. ‘The patient 
was said to have had an attack of typhoid fever 
in August, which lasted several weeks. For the 
two or three months preceding the patient’s ad- 
mission to the hospital she had had repeated attacks 
of pain in the left side, accompanied by chills and 
fever. At all times since the supposed attack of 
typhoid there had been considerable tenderness in 
the left kidney region. The patient had been in 
the hospital for two or three weeks before I saw her 
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and a Widal test had been negative, and a culture 
taken from the bladder was pronounced, by Dr. 
Charles Simon, either a colon or a paracolon. 
Daily observation of the urine showed a most in- 
teresting cycle of changes. From a comparatively 
normal-looking, clear urine the daily specimen 
showed an increasing cloudiness for about five days, 
when the urine would suddenly become clear, and 
the patient at this time would have an attack of 
severe pain in the left kidney region, accompanied 
by chills, fever of 102° to 103°, nausea, loss of appe- 
tite, and great tenderness in the left kidney region. 
The child was thin and I could palpate the kidney 
during these attacks, and found that it was not 
greatly increased in size. For this reason I made a 
probable diagnosis of an infection of one calyx rather 
than of the entire pelvis, and that this calyx probably 
had a long, slim neck which became entirely shut off 
when the urine reached a high degree of infection. 

After the attack there was an absence of a sudden 
large increase in the amount of pus as occurs after 
the entire pelvis has been shut off and suddenly 
overcomes its point of obstruction. 

On January 27th the child was given ether and, 
through a No. 6 Kelly cystoscope, I passed a No. 
5 catheter into the left kidney and washed the pelvis 
with two ounces of 1-3000 silver nitrate solution, 
and followed this with one ounce of salt solution. 
The child being under anesthesia and not able to 
warn me when the kidney pelvis was under pressure, 
I did this washing with a filter funnel under a pres- 
sure of three feet elevation. 

On February 2d, the same treatment was re- 
peated under ether anesthesia using a No. 7 specu- 
lum. On February 11th, the patient begged to 
have the treatment without being anesthetized. 
I had been urging to have her submit to this, and 
all subsequent treatments were carried out with- 
out general anesthetic. 

The kidney was washed with 1-3000 silver on 
five occasions between January 27th and February 
22d, when the urine was found free of pus and cul- 
ture on slant agar was negative. 

She was catheterized in my office on March 23d 
and March 3oth, with the same negative results 
on each occasion. 

On September 21, 1911, the father wrote that the 
child had enjoyed good health up to August, when 
she had an attack of typhoid fever, and since then 
had occasional attacks of chills and fever similar 
to those of the previous year, but that the pain was 
now located in the right kidney region instead of 
the left. On my advice she was brought to the 
hospital and a chart, kept by a trained nurse, was 
brought to show “that she actually had had typhoid 
fever.”” This chart shows that for five days in 
August her temperature ranged between 102° and 
104.5°, and then within two days fell to approximate- 
ly normal, where it remained for two weeks, and 
then for one day reached 103°, again reaching normal 
within 48 hours, and after four days going to 103° 

on two successive days. 
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After reaching the hospital on October 13th, the 
same phenomena of intermittent attacks of chill, 
fever and pain were noticed as during the previous 
hospital visit one year before, except that the pain 
was confined to the right kidney region. She failed 
to give a Widal reaction, and a pure culture of 
colon bacillus was obtained from the urine. This 
attack of right-sided pyelitis was complicated by a 
colon bacillus cystitis. 

Between October 13th and November 4th, the 
right kidney was washed with 1-1000 silver nitrate 
solution on six different occasions, the urine being 
free from a colon bacillus growth after the fifth 
treatment. The bladder had likewise healed under 
irrigations of 1-1000 silver on every second or third 
day. 

An X-ray picture (see Fig. 1) of a collargol in- 
jection of the kidney pelves shows a beautiful out- 
line of a congenitally deformed pelvis on the left 
side. The right side picture was a failure, due to 
the child warning me that her pelvis was full before 
the collargo! had reached the kidney. Inasmuch 
as these congenital defects in the kidney are usually 
bilateral, it is probable that the right kidney has 
the same intra-renal division of the ureter and that 
in each case the kidney was predisposed to infection 
by the long, narrow calyx necks. 

CasE 4. Acute monolateral nephritis, due to sud- 
den exposure to cold after working over a hot cook- 
stove. The nephritis followed by pyelitis. Mrs. H. 
Two weeks in bed; medical treatment; recovery. 

CasE 5. Pyelitis right kidney, probably post- 
gonorrhceal in character. Mrs. C., age 33, March, 
1908. Urine from kidney shows considerable pus, 
is negative for the tubercle bacillus and for organisms 
of any kind. No growth on slant agar. Bladder 
symptoms began eight months previously, together 
with pain in the pelvis where a thickened right 
fallopian tube is found. About the time that 
symptoms began the husband had been treated for 
the return of an old prostate inflammation. With 
the foregoing data it is probable that the patient 
had had a gonorrhoeal cystitis and pyelitis from 
which the organisms had died out, leaving the in- 
flammation of the kidney pelvis. Treatment: 
Three irrigations of the kidney with 1-1000 silver 
nitrate freed the urine from pathological elements 
and relieved the pain in the kidney region. 

CasE 6. Post-typhoid pyelitis, double. Miss 
V., age 46, November 16, 1910. Referred by Dr. 
T. R. Brown. The patient, a nurse, had typhoid 
fever at 17 and again at 27 years of age. Since the 
first attack of typhoid she has had symptoms in the 
left kidney region. Examination shows the left 
kidney pelvis dilated to a capacity of 40 cc. Mark- 
edly purulent urine from either kidney and a pure 
culture of typhoid isolated. The patient’s chief 
complaint was incontinence of urine. This was 
corrected after three dilatations of an indurated 
urethra and applications of 3 per cent silver nitrate. 
The urine showed about one-fourth volume of pus 
and epithelial cells. The bladder mucosa was nor- 
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mal. The patient promised to return for lavage of 
the kidneys. 

CasE 7. Postoperative pyelitis, double. Miss 
S., aged 20, referred by Dr. R. Warren Ramsay, 
Delta, Pensylvania. Drainage of immense abscess 
in pelvis and lower abdomen, probably due to 
appendicitis. During convalescence, on the seventh 
day the patient began to complain of pain in the 
bladder and frequency of urination, and the urine 
contained pus. On the thirteenth day she had a 
chill and sudden rise of temperature to 103°, and 
complained of pain and soreness in both kidney 
regions. The kidneys were enlarged and tender. 
On the seventeenth day a similar attack, with chill 
and temperature reaching 104°. The urine had an 
abundance of pus, in spite of forced water drinking 
and urotropin. On the thirty-fifth and thirty- 
sixth days, and again on the fifty-fourth day, there 
were temperature elevations to 102°, with pain and 
tenderness in the region of the right kidney only. 
The patient was frail and exceedingly ill on ad- 
mission to the hospital, but was discharged well 
at the end of ten weeks. One week before dis- 
missal a catheterized bladder specimen showed a 
few leucocytes. 

CasE 8. Intestinal Group. Pyelitis, acute dou- 
ble, associated with gastro-intestinal irritation. 
Mrs. M., aged 50, admitted to Church Home, 
February 2, 1909. Extremely neurotic and al- 
most deaf. Difficult to get a consecutive history 
from patient. Complains of severe bladder symp- 
toms and fever following a recent attack of diarrhcea. 
Urine catheterized from bladder contains much 
pus and about one-tenth per cent of albumen. 

Cystoscopy. Bladder normal, both ureter or- 
ifices puffy, oedematous, and red. Catheterized 
specimen from each kidney shows considerable pus, 
no casts, many epithelial cells. Several examina- 
tions for tubercle bacilli negative. Slant agar cul- 
ture showed colon bacilli in pure culture. 

By careful diet and free water drinking the kidney 
condition cleared spontaneously within two months. 
The patient was followed up for several months be- 
cause of an urethral caruncle and the urine always 
showed a trace of albumen. 

CasE 9. Repeated attacks of bladder trouble 
once or twice a year for five or six years, usually 
associated with “gastritis attacks.” 

Mrs. C., aged 52, referred June 19, 1911, by Dr. 
N. E. B. Iglehart. The present attack began about 
June tst, as a frequency; pulsations in the bladder, 
and sudden stoppage while voiding. About one 
week later hematuria of marked grade began, to- 
gether with an intense pain in the right flank and 
down the line of the ureter. 

A specimen of urine catheterized from the bladder 
showed about one third volume of heavy white 
precipitate. In this were some epithelial cells, 


many leucocytes and about one red blood corpuscle 
to ten leucocytes. 
bumen. 
cilli were negative. 


There was a heavy ring of al- 
Repeated examinations for tubercle ba- 
Roentgen-ray and wax-tip 
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catheter examinations were negative for stone. 
There was a colon-like growth on slant agar. This 
organism was not carried to other media for identifi- 
cation. The bladder walls were trabeculated and 
showed intense cystitis. 

Catheterized specimens from each kidney showed 
considerable pus, more from the right than from the 
left side. The urine spurting from the right ureter 
looked bloody before catheterization of the ureter. 
The patient was on a restricted diet and drank free- 
ly of water and came to my office once or twice a 
week for washing of right kidney with ten cc. of 
gomenol oil, this oil being left in the bladder. On 
July 20th, one month after the first visit the bladder 
appeared almost clear of inflammation. A cathe- 
terized specimen of urine showed many pus cells, a 
few red-blood corpuscles and only a trace of albumen. 

The right kidney specimen showed no pus, many 
red blood cells (trauma?) Cultures from the bladder 
and kidney were negative. On August roth the 
patient had only slight bladder irritation which was 
probably due to a persistent chronic urethritis which 
cleared up entirely somewhat later. The urine was 
free of pus and blood and showed but a faint trace 
of albumen which still persists. 

Some of her previous “‘ bladder attacks” had been 
associated with hematuria and pain in the loins, 
and I think it fair to assume that these were pyelitis 
attacks. As nearly as I could judge from the his- 
tory and from this last attack her pyelitis attacks 
follow a gastro-intestinal disturbance and are prob- 
ably favored by the presence of albumen in the 
urine. 

Case 10. Pyelitis, left kidney, cystitis, following 
gastro-intestinal attack with cardiac complications. 

Mrs. J., aged 43. Referred by Dr. Thomas Mc- 
Crae, August 30, 1911. Patient had gastro-in- 
testinal attack early in the summer and after this 
eight weeks ago, began to have pain in left side, with 
frequent and painful micturition. A few days 
later had chills, sweats, and irregular fever. Had 
heavy, dull pain in the left side, and Dr. Floyd 
McRae, of Atlanta, said kidney was much enlarged. 
She was very ill and in bed for three weeks. At 
present very little or no pain in the left kidney. 
The kidney is easily palpated and is tender. There 
is no pus in the urine, but it shows a trace of albu- 
men and a few casts; and cultures from both 
bladder and left kidney show colon bacillus infec- 
tion. The bladder shows many vesicles (dilated 
lymphatics) situated along congested vessels. After 
three washings of the left kidney, with 1-1000 silver 
nitrate, and bladder irrigations of the same strength 
silver solution, the colon bacillus infection was 
eradicated. 


Cyslilis group. On seeing a patient with 
both cystitis and pyelitis, it is by no means 
certain which of the two processes is primary. 
Pyelitis is not infrequently initiated with 
cystitis symptoms, and at this early period 


i 
i 
4 
j 
} 
i 


HUNNER: THE TREATMENT OF PYELITIS 


cystoscopy may reveal a normal appearing 
bladder, whereas later, when kidney symp- 
toms become manifest, the cystitis may have 
developed. 

The following two cases, 11 and 12, are 
reported as pyelitis following cystitis, al- 
though, as just pointed out, the sequence of 
infection may have been in the reverse order 
or in each case the pyelitis and cystitis may 
have arisen simultaneously and from the 
same underlying cause. 


CasE 11. Cystitis signs and symptoms, fol- 
lowed by trauma and the development of signs 
and symptoms of pyelitis of the right kidney. 

Mrs. B., aged 53, seen with Dr. Jeffries Buck, 
November 10; 1908. Ten days previously Dr. 
Buck was consulted because of bladder symptoms. 
He saw the patient each day for a few days, during 
which time her temperature was normal and the 
urine showed a decreasing amount of pus. 

Five days ago the patient fell down stairs. With- 
in 24 hours she had a chill and a temperature of 
103° F. She has had fever each day for the five 
days, the temperature to-day, at 4 P. M., being 102°. 

She has had more or less backache since bearing 
her five children, the youngest of whom is 16 years 
of age. There have been no special symptoms in 
the back with this attack. 

Examination shows the right kidney to be rather 
prolapsed, somewhat enlarged, and quite tender. 
There is marked tenderness where the ureter crosses 
the pelvic brim. The urine catheterized from the 
bladder is turbid, slightly acid, shows specific grav- 
ity of 1015, slight albumen on boiling, no sugar. A 
settled specimen shows a relatively small amount 
of precipitate. Centrifugalized this shows many 
epithelial cells, many pus cells, a few red blood 
corpuscles, a few hyaline casts, many pus and 
epithelial casts and many rod bacilli. A specimen 
examined for tubercle bacilli is negative. 

The patient was kept in bed a few days on liquid 
diet and rapidly improved. Six weeks later she 
came for cystoscopy. She had had more or less 
constant bladder symptoms of a mild grade and 
some pain in the back. The bladder was slightly 
congested. The urine looked clear, was acid, and 
free from albumen. Microscopically there were a 
number of epithelial and pus cells, but no casts. At 
a later examination the urine was normal. 

CaAsE 12. Cystitis symptoms two years. 
cerative cystitis. No special symptoms of pyelitis. 
Double pyelitis. Miss M., aged 25; referred Decem- 
ber 19, 1910, by Dr. Martin B. Tinker, of Ithaca, 
New York. Two years previously the patient’s 
bladder symptoms began suddenly as a great fre- 
quency and desire to void. Pain across the bladder 
region began one week later. There soon developed 
partial incontinence. Blood, in varying amounts, 
has been seen at intervals since the beginning. At 
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times there has been burning with the act of void- 
ing. She gets up from three to six times at night. 
At times there has been a ‘‘muscular soreness in 
the loins,” no more on one side than the other. 
From the delicate appearance of the patient, and 
from this sudden onset without known cause of 
bladder symptoms which had persisted for two years 
in spite of treatment, I felt certain that the patient 
had tuberculosis of one or both kidneys. 

Cystoscopy revealed a linear area of ulceration 
sweeping around the posterior bladder mucosa, 
like a horseshoe, with the heels almost touching 
in the vertex of the bladder. The left ureter or- 
ifice was contracted, and opened in what was 
apparently healed scar tissue. The right ureter 
orifice stood wide open, showing a diameter of 3 
or 4 mm., and the white ureter mucosa could be see 
for a distance of 1 cm. up the ureter. 

Several catheterizations of the kidneys showed 
small amounts of pus from either side, with a trace 
of albumen, but no casts. Persistent search for 
tubercle bacilli on six different days was negative. 
The patient’s bladder symptoms improved rapidly 
on instillations of gomenol oil 20 per cent, and, after 
a month of investigation and treatment, she was 
sent to her home in South Carolina, with instruc- 
tions to lead an out-of-door life, drink freely of milk 
and water, and take the bladder instillations of 
gomenol oil. She returned for investigation in 
November, 1911, when the bladder showed but one 
small point of ulceration and both kidneys were 
secreting normal urine. 


Appendicitis group. (See Hunner, “ Acute 
Pyelitis Due to Acute Appendicitis.”’ J. A. 
M. A., 1908, 1., p. 1328.) The three cases 
of this group, (cases 13, 14, and 15,) are 
reported in detail in the above mentioned 
paper. 

Case 13. Pyuria and hematuria following 
attacks of appendicitis. Miss R., aged 26; referred 
by Dr. Julius Friedenwald, in December, 1904. 
For ten years attacks of severe pain in the right side, 
with more or less constant pain in the right kidney 
region. The severe attacks began as a throbbing 
in the rectum and ended with pain in the right kid- 
ney region. With some attacks there had been 
pain in the bladder, and, in some, vomiting occurred. 
In several attacks large quantities of pus and blood 
were found in the urine. I saw the patient about 
two weeks after a severe attack and the urine was 
normal. The X-ray and wax-tipped bougie ex- 
aminations were negative for stone. Exploratory 
investigations of kidney and ureter were negative 
for stone. The appendix was found hypertrophied 
and inflamed and densely adherent over the ureter 
as it crossed the pelvic brim. Removal of the 
appendix resulted in permanent relief. 

Case 14. Acute pyelitis due to acute appen- 
dicitis. Ectopic pregnancy probably due to appen- 
dicitis, causing kink of fallopian tube. Mrs. M., 
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age 29, wife of a California physician, while visiting 
in Berlin, in 1906, was taken with a frequency of 
urination lasting eight hours. Then a sudden severe 
pain began in the right kidney region and extended 
forward and down into the pelvis. Large, tender 
mass in the right kidney region. Temperature 
103.5° F. High temperature one week. In bed 
two weeks. Large amount of pus in a bladder 
specimen of urine. 

I saw the patient five weeks after this first attack 
and a few days after a lighter attack which she had 
on shipboard on her return trip to America. 

The urine then contained a few blood corpuscles 
and many epithelial and granular casts. After a 
rest in bed of 24 hours the urine examination was 
negative. 

Operation. Removal of appendix, showing sub- 
acute stage of inflammation. Removal of right 
tubal pregnancy. No further attacks of “‘cramp 
colic” or of pyelitis. 

CasE 15. Acute pyelonephritis, due to acute 
appendicitis. Miss L., aged 19; referred by Dr. 
E. R. Strobel, with a letter from Dr. S. E. Maynard, 
of the Mary Fletcher Hospital, in Burlington, Ver- 
mont. 

See the article above mentioned for Dr. Maynard’s 
letter, with my later findings, which make it entire- 
ly probable that this was a case of pyelitis with in- 
volvement of the parenchyma, due primarily to 
acute appendicitis. Operation was not done; 
spontaneous recovery. 

Tonsillitis group. (See Hunner, “Chronic 
Urethritis and Chronic Ureteritis Caused by 
Tonsillitis.” J. A. M. A., 1911, lvi, p. 937.) 

I have classified the pyelitis cases associat- 
ed with stricture of the ureter under the 
tonsillitis group, for, as will be seen by the 
analysis of the cases, it so happens that they 
allshow a suggestive ‘‘tonsillitis-rheumatism” 
or ‘‘tonsillitis-pyelitis’”’ history. Case 19 
is the only one reported under this group 
which had no stricture of the ureter, but which 
had a marked stricture of the urethra, 
that, in all probability, was not due to 
gonorrhoea. 

The first two cases of this group (Cases 
16 and 17) are reported in detail in the above 
mentioned paper. 

CaAsE 16. Repeated attacks of kidney colic due 
to hydronephrosis, infection, and inflammation, 
following stricture of the ureter. Tonsillitis attacks, 
rheumatism, stricture of both ureters. 

Miss H., aged 26; referred in September, 1910, 
by Dr. H. F. Derge, of Eau Claire, Wisconsin. 
Six or seven years previously the patient had an 
attack of pneumonia, which was followed by tonsilli- 
tis and rheumatism. At that time her tonsils were 
treated with the cautery. Soon after this she be- 
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gan to have attacks of pain in the left flank region. 
At first these attacks occurred every two or three 
months, and the patient would lie down and flex 
the left leg for an hour or two until the attack dis- 
appeared. Her attacks gradually became worse, 
but she never had any nausea or vomiting with the 
attacks until the spring of 1910. 

In February, 1910, she had an attack of tonsillitis 
and rheumatism, followed by similar attacks in 
March and April. After this the attacks of pain 
in her side became much more severe and were 
accompanied by nausea and vomiting. On attempt- 
ing to catheterize the kidneys I found that both 
ureters were obstructed near the bladder, although 
the patient had had no symptoms referable to the 
right side. Being unable to catheterize and dilate 
the left ureter from the bladder end, I made an 
extraperitoneal inguinal incision, and found that 
the ureter had an area of scar tissue narrowing 
throughout its broad ligament region. I opened 
the ureter at a point about 5 cm. above the crossing 
of the uterine vessels and then had no trouble in 
passing gum elastic filiforms and finally a large 
follower, 7 mm. in diameter, into the bladder. 

About five weeks later there was again evidence 
that the stricture had contracted and being unable 
to dilate it from below I operated through my 
former incision expecting to sever the ureter and 
implant it into the bladder. I found so much in- 
flammatory tissue about the ureter that I abandoned 
this plan and tied off the ureter in order to bring 
about atrophy of the kidney. After a few days of 
fever and pain in the kidney region the patient be- 
came more comfortable and returned home within 
four weeks. A recent report says she has occasion- 
al pain in the left side when getting very tired, but 
soon recovers after rest, and has not required med- 
ical attention since returning home. 

Case 17. Pyelitis right kidney, stricture of 
right ureter, attacks of kidney colic, tonsillitis, 
rheumatism. The second case of stricture of the 
ureter ascribed to tonsillitis was that of a colored 
woman, aged 48, who had been under my care in 
the cystoscopic dispensary for several weeks. She 
began to have bladder trouble in May, 1910. She 
complained of a frequency and burning and thought 
she had caught cold in the bladder. For two years 
she had had mild attacks of pain in the right kidney 
region. These occurred from one to three weeks 
apart and she had no discomfort in the side between 
the attacks. Since the bladder trouble began in 
May she thought that the attacks of pain in the side 
had been more frequent and more severe. 

About the same time that the pain began in the 
side she had a bad attack of inflammatory rheuma- 
tism in the left knee. This lasted all winter. Off 
and on for three or four winters she had rheumatism 
under the left shoulder blade and in the cervical 
vertebra, this at times keeping her from work. She 
noticed for two years previously that she caught cold 
very easily and had a sore throat even in the summer 
time. 
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Examination of the urine catheterized from the 
bladder showed a moderate number of pus cells. 
The right ureteral orifice was slightly inflamed 
presenting such a picture as one sometimes observes 
when a stone lies low in the ureter. On four different 
weekly visits I attempted to pass a wax-tipped 
catheter to the right kidney, being successful only 
on the second visit. The wax tip returned without 
scratch marks. On injection of the kidney pelvis 
her pain-phenomena in the right kidney region were 
imitated. The pelvis was but slightly dilated, 
holding but 12 cc. of fluid. The point of obstruc- 
tion to the renal catheter was located about 3 cm. 
from the bladder orifice of the ureter. X-ray 
examination of this region was negative. 

The patient’s tonsils were both considerably 
enlarged and she has promised to have them re- 
moved. 

Case 18. Acute pyelonephritis right kidney; 
staphylococcus aureus infection; pyelitis left kid- 
ney; stricture of both ureters; tonsillitis. 

Mrs. R., referred by Dr. Chauncey Scudder, 
March 24, 1909. The patient had been bleeding 
profusely from the urinary tract for two days and 
was almost exsanguinated. Cystoscopy revealed 
a large blood clot projecting from the right ureter. 
Right nephrotomy with drainage. A section taken 
from the kidney for microscopic examination showed 
multiple abscesses of the kidney. Several months 
after recovery I began washing the right kidney 
to see what this treatment would do toward the 
reduction of the large amount of pus in the urine. 
After a few washings the catheter began to be ob- 
structed at about the pelvic brim, and as this ob- 
struction became more marked, and in view of the 
fact that the patient seemed in perfect health and 
was not having symptoms, I discontinued the treat- 
ments. 

On November 17, 1910, or about 20 months after 
the operation, the patient came complaining of 
severe pain in the left ovarian region. A small 
mass was felt in the broad ligament region which 
I considered either a tender adherent ovary or a 
large stone in the lower end of the ureter. Investi- 
gation with a wax-tipped catheter revealed the fact 
that this ureter was also the seat of a stricture, the 
catheter obstructing at a point 13 cm. above the 
bladder. Tampon treatment of the left ovary soon 
relieved the pain of which the patient was com- 
plaining and another attempt to catheterize the 
left kidney was a failure. 

I had never been able to get at the etiology of the 
first attack of pyelonephritis and of the stricture of 
the ureter on the right side; and now on finding a 
stricture of the left ureter and having had experience 
with the above cases (16 and 17) I questioned 
the patient concerning tonsillitis. She said that as 
a child she had much tonsil trouble, with great 
swelling of the neck and very sore throat. She at 
first stated that she had had no recent tonsil trouble. 
She then suddenly remembered that she had a bad 
attack on March 4, 1909, and was prevented from 
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attending Taft’s inauguration on that day because 
of the tonsillitis. This was about two weeks before 
the onset of her kidney hemorrhage. 

CasE 19. Acute pyelitis, left kidney, chronic 
urethritis with stricture, enlarged tonsils —past 
history of tonsillitis. 

Mrs. K., aged 31, 1-para. Patient referred March 
4, 1910, by Dr. Lilian Welsh. 

For two or three years more or less “bladder 
irritation.”” About four weeks ago began to have 
frequency, scalding, and straining, and after a few 
days called Dr. Welsh because of blood in the urine. 
She was kept in bed for about ten days on liquid 
diet, especiaily water and milk, and had urotropin. 
She improved rapidly and for about three weeks 
she had been about the house. On Thursday, 
March 3rd, extreme pain in the left kidney region 
began for the first time. I saw the patient March 
4th, when she was suffering with great pain and 
tenderness in the left kidney region, and much pain 
in the bladder and urethra. She had had fever at 
times since Dr. Welsh had first attended her four 
weeks previously. For three days under my obser- 
vation the temperature ranged as high as 102° F., 
showing rapid fluctuations. She had enlargement 
and tenderness of the left kidney, tenderness of the 
ureter as it crossed the pelvic brim, and tenderness 
over the base of the bladder. The ureter could not 
be palpated through the vagina. The urine was 
turbid, due mostly to a colon bacillus bacteruria. 
A centrifugalized specimen showed a considerable 
number of epithelial cells, many leucocytes and 
about one red blood corpuscle to 50 leucocytes. 
She had been on forced liquid and there was but a 
slight trace of albumen. 

With rest in bed, the usual routine of liquid diet 
and use of urotropin, the patient made a rapid and 
complete recovery. 

She dated her first backache from the time she 
had cared for her five year old daughter during a 
tonsillectomy at the hospital. The patient had 
suffered two attacks of tonsillitis before her marriage 
but had not been conscious of tonsil trouble since. 
The tonsils projected somewhat above the fauces 
but did not appear inflamed. 

CasE 20. Stricture of ureter, right hydro- 
nephrosis infected with staphylococcus aureus; 
urethritis, rheumatism, tonsillitis. Mrs. P., aged 
26, IV-para; referred October 16, 1911, by Dr. 
Naylor, of Pikesville. 

On July 2, 1911, and for each succeeding month, 
the patient had suffered a severe attack of pain in 
the right kidney region. These four attacks had 
each occurred immediately preceding her menstrual 
periods and caused her physician to think the pain 
might be due to some ovarian condition, although he 
considered the attacks to be more like stone in the 
kidney. Each attack had required several hy- 
podermics of morphia, usually amounting to a 
grain, before relief was obtained. A specimen of 
urine catheterized from the bladder contained an 
excess of epithelial cells, no pus, no blood, and a 


4 


452 


faint trace of albumen. On the following day I 
catheterized the right kidney with a wax-tipped 
bougie expecting from the history to find evidence 
of stone in the right ureter. An obstruction was 
met about the pelvic brim. This was passed with 
considerable difficulty. The kidney and_ ureter 
above this obstruction were found to contain 40 cc. 
of salt solution when an attack exactly similar to 
her former attacks was brought on. ‘Thirty cc. re- 
turned from the kidney, and by having the patient 
take the upright position on her knees and with- 
drawing the catheter tip to the point of obstruction, 
a steady stream of urine came from the dilated ureter 
until 10 cc. more were recovered. The urine did 
not contain pus. The wax tip on withdrawal was 
not scratched. An X-ray examination was negative. 
Two dilatations with a wax bulbed renal catheter 
gave complete relief of kidney symptoms, and with- 
in a week after the first dilatation the hydronephrosis 
had shrunken from 4o cc. to 15 cc. The patient 
returned November 21, 1911, complaining of rheu- 
matism in the left shoulder. Before this I had con- 
sidered that her ureter obstruction might have been 
associated in some way with an operation I had per- 
formed four years previously for appendicitis, and 
I had neglected to inquire about the tonsils. On 
having her appear with the complaint of rheumatism 
the tonsil association was at once suggested and on 
inquiry I found that she had suffered with throat 
trouble at times for eight years. She had been 
gargling for a week past or during the time of her 
rheumatism. 

Examination showed both tonsils greatly enlarged, 
the left tonsil reaching almost to the uvula. 

Dr. Sanger removed the tonsils later and reported 
them extremely large and riddled with pus foci. 
She is now having kidney irrigations in an effort to 
eradicate the staphylococcus infection. 


Pyelitis of pregnancy group. During my 
hospital service ten to fifteen years ago I 
saw a number of cases of pyelitis of preg- 
nancy. Most of these recovered quickly 
under treatment by rest in bed, liquid diet, 
heat applied to the loins, and the simple 
remedies usually applied in such cases. A 
small percentage had abortion performed be- 
cause of the persistence of the pyelitis and 
conditions apparently threatening life. At 
about the time I left the Hospital service in 
1902, Dr. Kelly and his associates were be- 
ginning to use lavage of the kidney pelvis 
for this condition and in view of our ex- 
perience since that time and of the extensive 
experience of Pilcher (Practical Cystoscopy, 
W. B. Saunders Co., 1911, p. 290). I think it is 
safe to say that few or perhaps none of these 
cases will require abortion in the future un- 
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less it be for complications other than the 
kidney infection. 

In my private practice but two of these 
cases have been referred to me. 


Case 21. Pyelitis right kidney, mitral stenosis 
marked grade, chills, high fever; lavage of kidney 
on two occasions with decided benefit. Refusal 
of further treatment. Death about two weeks 
later. 

Mrs. S., aged 22. Seen with Drs. Hamburger 
and Dobbin, July 12, 1909. The patient was five 
months pregnant and nine days previously she be- 
gan to complain of pain in the right iliac region. 
In the meantime she developed pain and tenderness 
in the right kidney region and had chills and a 
fluctuating temperature going as high as 104° F. 
The urine showed pus, blood, and casts. The pa- 
tient had a serious mitral stenosis and it was thought 
that interference with the pregnancy might prove 
disastrous. On July 12, I catheterized the right 
kidney and obtained thick purulent creamy look- 
ing urine. The pelvis was washed with 60 cc. 
1-3000 silver nitrate solution followed by 15 cc. 
boric solution. On July 15, I repeated the treat- 
ment, the urine catheterized from the kidney on 
this visit was of amber color and of far less purulency. 
The temperature on the day of the first treatment 
remained high, but on the two following days it was 
much lower. The patient was extremely nervous 
and refused further treatment and death resulted 
in two weeks. 

CasE 22. Four months’ pregnancy. Acute 
pyelitis right kidney associated with acute appen- 
dicitis. Appendectomy. Medical treatment of the 
pyelitis and recovery. 

Mrs. L., aged 20, referred April 2, 1910, by Dr. 
Frank C. Eldred, of Sparrows Point. The patient 
had been married five months and was four months 
pregnant when she was taken with severe pain in 
the right side, fever, chills, nausea and vomiting. 
Dr. Eldred found much pus in the urine and sent 
the patient to the hospital as one of pyelitis of preg- 
nancy. The signs and symptoms all pointed to 
the existence of a pyelitis, but there were definite 
evidences of appendicitis as well. I therefore 
operated and removed an acutely inflamed appen- 
dix, and during the patient’s convalescence she was 
kept on appropriate general treatment for pyelitis, 
the result being a prompt recovery. 


Puerperal group. For several reasons this 
is a particularly interesting group of pyelitis 
cases. In the first place the patients show a 
fairly uniform and typical symptom complex. 
Second, this symptom complex is often mis- 
interpreted. Third, if the condition is un- 
diagnosed and fails to clear up with the treat- 
ment which is usually aimed at the bladder 
symptoms, it tends to become chronic, and 
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causes ill-health out of proportion to the 
urinary signs and symptoms. 

Within three or four days to two weeks 
after delivery of the child the patient has a 
sudden chill and temperature elevation and 
begins to complain of bladder symptoms. 
There may or may not be definite pain in 
the kidney regions and if there is no marked 
pain the true condition is often overlooked. 
The patient is sometimes treated for weeks 
or months for cystitis when careful cystos- 
copy would show the bladder to be normal 
and more careful history taking and examina- 
tion would show evidence of trouble in one or 
both kidneys. 

It is particularly at the time of the chills, 
which recur with intervals of days, weeks, 
or months, that the kidney is most tender 
even if there is but slight spontaneous pain 
in this region. 

It should be remembered in this con- 
nection that an uncomplicated cystitis is 
rarely if ever the cause of a marked tempera- 
ture elevation. 


CASE 23. Recurring attacks of pyelitis left kid- 
ney over a period of ten months. Permanent re- 


lief after two lavage treatments. 
Mrs. W. H. H.; referred by Dr. Finney, Septem- 


ber 15, 1908. Baby born May 16, 1908. Was 
catheterized for the first ten days by a most care- 
ful nurse. 

The first chill and fever about two weeks after 
the baby was born, accompanied by pain in the left 
lumbar region. This attack lasted two or three 
days and similar attacks had occurred about every 
two weeks until I saw the patient four months after 
the birth of the baby. 

The patient was in Atlantic City about two 
weeks before I saw her, and Dr. Durand saw her in 
an attack and considered it one of pyelitis and placed 
her on urotropin. 

The patient insisted on having ether if any kid- 
ney examination was made, as she had been told by 
some friend that it was a most painful procedure. 
I therefore went to her home with assistants, had 
her anesthetized and made a thorough cystoscopic 
examination. The bladder appeared normal, also 
the right ureteral orifice; the left ureteral orifice was 
drawn far back in the bladder, showed a narrow 
opening, and had scarred-looking mucosa about it. 
A few small opaque bodies either oedema of the 
mucosa or possible tubercles were seen about the 
orifice. A wax-tipped catheter was passed to the 
left kidney and the patient was turned to the dorsal 
position and allowed to come from under the in- 
fluence of ether. The bladder was washed and 
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urine was collected through the bladder from the 
right kidney. Only 1 cc. was secreted very slow- 
ly and drop at a time from the left kidney in one- 
half hour. Through the catheter from the bladder 
15 cc. was collected in the same time. On with- 
drawal of the catheter from the left kidney there 
were no scratch marks and a plug of mucus was 
found caught in the eye of the catheter. This may 
have accounted for the slow and small secretion 
from that side. The urine from the left side showed 
many leucocytes and epithelial cells. That gath- 
ered through the bladder showed many epithelial 
cells a few leucocytes — (probaby from the left side) 
and a few red blood corpuscles. The albumen ring 
showed about one-tenth of one per cent, which 
may have been due to the ether. Slides made from 
either side were stained for tubercle bacilli, with 
negative results. 

Inasmuch as this patient was leading a fairly 
normal life except at the time of her pyelitis attacks, 
I advised her to come to my office and have kidney 
irrigations. This she refused to do, and wished 
me to give her anesthesia and wash the kidney at 
her home. I refused to make such a surgical proce- 
dure of what might be a simple matter, and she con- 
tinued to have occasional attacks ef pain, chills, 
and fever, keeping her in bed a few days at a time 
during the next six months. 

On Thursday, March r1th, while attending a 
bridge party, she was taken with a severe attack, 
and came to my office four days later, willing to 
submit to my advice. I passed a small catheter No. 
5, and irrigated the kidney with four-syringe bar- 
rels of 15 cc. each of silver nitrate, 1-3000, and wash- 
ed this out with one syringe of 15 cc. saturated 
boric acid solution. When I told the patient that 
she might get down from the table, she asked me in 
a surprised tone if I was not going to do anything 
for her that day. The urine catheterized from the 
bladder was very turbid, and contained a consider- 
able number of leucocytes and myriads of bacteria. 
A culture taken from the kidney showed a pure 
growth of bacillus coli. 

The patient returned in one week and reported 
that she had some backache on the day of the treat- 
ment and the day following. The urine cathe- 
terized from the bladder was less turbid than on the 
day of the first treatment. No culture was taken 
this day. On April 5th, two weeks later, the patient 
had her third treatment. The urine catheterized 
from the bladder was clear, and a culture taken 
from the kidney on this third visit, or after the first 
two treatments, was negative. I made a note that 
either the two injections of 1—3000 silver had cleared 
up the infection, or the focus of infection in the 
kidney was walled off. ‘Two days after this third 
treatment I had my suspicions that the infection 
may have been walled off confirmed by a phone 
message from the husband saying that the patient 
had had chilly feelings the night before and that her 
temperature was then 101°. This, however, proved 
to be a typical attack of grippe and when the patient 


| 


454 


came to me on April roth, two weeks later, the urine 
catheterized from the bladder was absolutely nor- 
mal, and a culture taken from the bladder was nega- 
tive. She reported about one month later on May 
13th, and said that she was still having some back- 
ache, which seemed to her lower than her former 
kidney backache, and a thorough examination of 
the catheterized urine showed this to be normal. 

CASE 24. Recurring attacks of pyelitis for five 
months. Permanent relief after two lavage treat- 
ments. 

At about this same time, or on February 11, 1909, 
Dr. Chas. E. Ziegler, of Pittsburg, Pennsylvania, 
wrote me concerning a patient who began to have 
cystitis symptoms three months previously on the 
22nd day of her puerperium. The patient was a 
primapara, 26 years of age, highly neurotic, had 
suffered for years from intestinal indigestion, having 
at times enormous quantities of indican in her urine. 
Her appendix was removed by a New York surgeon 
in February, 1905, and found perfectly normal 
in appearance. In October, 1907, a Boston surgeon 
had operated for a retroverted, adherent uterus, 
freeing adhesion and doing a ventral suspension 
after the method of Kelly. Three months after 
the last operation she became pregnant and Dr. 
Ziegler had charge of her confinement. After a 
stormy pregnancy she was delivered on October 
28, 1908, of anine-pound boy. ‘The labor had to be 
terminated by low-forceps operation on account of 
exhaustion. A considerable laceration of the perin- 


eum and vagina could not be repaired for forty- 


eight hours on account of her condition. A good 
result was secured and at the end of seven weeks 
the uterus was fully involuted and in excellent posi- 
tion. 

After the delivery of the placenta the bladder was 
full and the uterus failed to contract. Dr. Ziegler 
catheterized the patient personally under the strict- 
est aseptic precautions. The patient was not cathe- 
terized again as she voided freely and easily. 

“On November 17th, the twenty-first day pp. 
the urine was cloudy for the first time, and the next 
day there were present the first symptoms of cystitis, 
frequent micturition, with moderate pain following 
the act. For the following week the patient had a 
slight evening rise of temperature, 99° or 100° daily, 
with a normal morning temperature. The urine 
showed a tremendous amount of pus and a corres- 
ponding amount of albumen both of which diminish- 
ed rapidly under formin, 30 grs. daily, and washing 
out the bladder daily with boric acid solution. The 
urine at present is at times absolutely negative both 
chemically and microscopically. It suddenly and 
at intervals of days at a time becomes cloudy and 
filled with pus. Except for the first twenty-four 
hours the patient has had very little in the way of 
subjective symptoms, the only thing being some 
tenderness back of the symphysis, and a distinct 
lameness at times over the region of the kidneys. 
This lameness the nurse assures me is followed with- 
in twelve hours by the cloudy urine containing pus 
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as above described.” Dr. Ziegler felt that he had 
exhausted the usual lines of medical treatment and 
asked my advice about cystoscopy and the investi- 
gation of the kidneys. He wrote that the patient 
was gaining in weight and had no constitutional 
symptoms, but in view of her nervousness and worry 
he was anxious to have the case cleared up. I wrote 
him advising that he continue with the formin and 
large quantities of water and advised the use of the 
ampules of gomenol oil, as this was being lauded by 
some of the European urologists for infections of the 
urinary tract. The patient failed to improve, and 
she came to Baltimore on April 19, 1909, and 
cystoscopic examination, cultures, etc., showed 
practically the identical condition found in Case 23 
except that it was the right kidney which was the 
seat of the pyelitis. The same treatment as in Case 
23 resulted in a complete disappearance of pus and 
bacteria from the kidney and bladder after two 
treatments. 

CASE 25. Pyelitis right kidney four years. 
covery after eight lavage treatments. 

Mrs. C. S., wife of a physician of Santa Cruz, 
California, age 36 yrs; married 11 years, II- 
para, both dead. Menstrual periods regular, 
twenty-eight day type, three days flow, always ex- 
ceedingly painful, often passes membranes. 

Her first child was born seven years ago, this be- 
ing an eight and a half pound child, born with one 
continuous pain and the theory was that the child 
died of asphyxia. The second child was born four 
years ago, labor being induced at the end of the 
eighth month because of the onset of uremic con- 
vulsions. Albumen had been discovered at the end 
of three and a half months because of fainting spells. 
At the time of this induced labor the patient was 
catheterized once by an incompetent nurse and 
about the third day after the child-birth cystitis 
symptoms developed. In less than one week there 
was pain in the right kidney region. 

For the intervening four years the patient has had 
practically no relief from pain and soreness in the 
right kidney region. This has been exaggerated 
by walking or riding and especially by any occupa- 
tion requiring the use of the right arm, such as writ- 
ing. During this four years there have been inter- 
mittent signs of pyelitis. The patient has had pus 
in the urine at all times and on occasions has passed 
blood and gravel. 

There has been a strong family history of tuber- 
culosis, and, in 1900, the patient lived out of doors 
because of cough, hemorrhages, and loss of weight. 
Tubercle bacilli were not found. 

Examination: There is tenderness in the right 
kidney region, the kidney on deep inspiration being 
easily felt and showing no special enlargement. 
There is tenderness on pressure over the ureter at 
pelvic brim. Vaginal examination of the ureter 
shows no enlargement but some tenderness. 

Cystoscopy: The bladder is slightly congested; 
both ureter orifices look normal. The right orifice 
is rather small, admitting a wax-tipped catheter 


Re- 


F 


only after two efforts. The wax-tipped catheter 
returned negative for stone. Injection of the kid- 
ney shows the pelvis to hold but 7 cc. of urine. The 
patient says the pain caused is in the same region 
as her former pains, but this injection pain is sharp 
in character as contrasted with the dull pain usually 
suffered. 

The urine catheterized from the bladder shows a 
fine turbidity, and a small precipitate is composed 
of epithelial and pus cells. There is about 1/10 per 
cent of albumen. The urine catheterized from the 
right kidney shows considerable blood (trauma) 
rather more leucocytes than from the bladder and 
many rod bacilli mostly in chains. A slant agar 
culture shows colon bacillus. 

Between March 2d and April 13th, the kidney 
was washed with 1-1000 silver nitrate solution on 
eight different days, the patient showing a steady 
improvement and at the end of this time the urine 
was free from bacteria and pus. The urine still 
showed about 1/10 per cent albumen. 

On April 24th, cultures were taken from each 
kidney and proved negative. A culture from the 
bladder still showed a free growth of colon bacilli. 
The patient stated that she was free from pain in 
the right side and that there had been no suggestion 
of tenderness in the past seven days. She had 
written more letters in the past three weeks than in 
the previous four years. She had been walking as 
much as she wished. For four years her menstrual 
periods have caused great pressure in the right kid- 
ney region but there has been none of this with the 
period just finished. 

On July ist, the patient wrote from California 
that she was “a new woman.” ‘‘The one difficulty 
now is that with eating and sleeping so much better, 
there is either a prospect of letting out the seams in 
my gowns, or being reduced by some of the anti-fat 
remedies.” 

CASE 26. Pyelitis both kidneys, four weeks after 
labor, motile rod bacillus (colon?). Excessive secre- 
tion of pus. Recovery on medical treatment. 

Mrs. S., aged 37. Wife of a physician in Waynes- 
boro, Pennsylvania. I was called to see the patient 
when the youngest of her five children was five weeks 
of age. One month before her labor she had cystitis 
symptoms which lasted one week. Four weeks after 
delivery the cystitis symptoms again began with 
urination every few minutes accompanied by sick 
feeling and nausea and a pain across the kidney 
regions. The symptoms were so severe that the 
patient had beén in bed for three or four days when 
I first saw her. She had been on forced water drink- 
ing and cystogen grs. 5, three times a day. The 
urine examination showed an unusual quantity of 
pus, about 1/10 of one per cent of albumen, acid 
reaction, many rod bacilli mostly in chains, and an 
occasional red corpuscle. There were no casts and 
the urine was negative for tubercle bacilli. Both 


kidneys were enlarged and painful, and the ureters 
were painful at the pelvic brim region and as they 
Cystoscopy showed only 


entered the bladder. 
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slight congestion of the bladder and purulent urine 
was seen pouring from each ureteral orifice. 

The patient was placed on strict rest in bed under 
the care of an excellent nurse. She was given 
liquid diet, hot fomentations over the kidneys, 
cystogen and a mixture of potassium citrate and 
tincture of hyoscyamus. Recovery was complete 
within a few weeks. 


Treatment. The object of treatment is 
to rid the patient of pain or discomfort and 
to restore the kidney to the secretion of 
urine free from pus and bacteria. We occa- 
sionally see a patient with monolateral or 
bilateral pyelitis who seems but little or not 
at all inconvenienced by the condition; but 
this is rare, and the rule is that the patient 
suffers with ill health and discomfort quite 
out of proportion to what might be predicted 
from an examination of the urine. 

Except in the acute cases (Cases 7, 9, 
and 26), one rarely finds much pus in the 
urine, and as stated before we find in the 
acute cases evidence (albumen and casts) 
that the kidney parenchyma is somewhat 
involved. In one chronic typhoid case (Case 
6), there was excessive pus but the large 
capacity of the pelvis would indicate paren- 
chyma injury. The symptoms may be 
marked (Case 10) where only a bacteruria 
remains and there is no pus or other evidence 
of an inflammation. On the other hand 
the infection may clear up, leaving a per- 
sistent inflammation as indicated by pain 
and the presence of pus (Case 5). We 
often hear clinicians say that there is not 
enough pus in the urine or not enough 
bacteruria to be considered of consequence, 
but experience teaches that we can not 
estimate the degree of ill health or discom- 
fort by the urinary examination, and that we 
must consider the presence of bacteria or 
leucocytes in a kidney specimen as evidence 
of disease. 

We can not consider a pyelitis cured until 
the kidney urine is free from leucocytes and 
bacteria. 

Most cases of pyelitis clear up under 
medicinal and hygienic measures, the chief 
of which are rest in bed, warmth, light and 
nourishing diet and free ingestion of fluids. 
That posture best calculated to drain the 
kidney or kidneys should be instituted. 
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Counter-irritation by the use of Paquelin 
cautery, mustard plasters, hot poultices or 
fomentations, or hot water bags over the 
kidney, I believe from experience to be of 
real value. A thick cotton jacket over the 
kidney regions should supplement the coun- 
ter-irritation. The skin of the entire body 
should be kept warm and active. The 
bowels should be well opened, using care in 
the pyelitis of pregnancy cases not to pro- 
duce abortion by the use of aloes or other 
drastic purges. Above all institute a free 
natural irrigation of the kidneys by keeping 
the patient on a liquid diet and forcing the 
amount of ingested water either by mouth, 
subcutaneous infusion, or by bowel. 

The use of antiseptics by mouth is of 
questionable value. 

It is well recognized that balsams, such as 
sandalwood oil are of variable composition, 
and even when standardized, have an un- 
certain effect on the digestive tract and 
urinary apparatus of different individuals. 

I have noted clinically and taught my 
pupils for the past ten years that the hexam- 
ethylinamin preparations influence the urin- 
ary infection in only a small percentage of 
patients and that it is useless to continue this 
drug if positive results are not obtained in 
ten days. During the past year my col- 
league, Dr. C. F. Burnam, has been making 
quantitive estimation of the formalin in the 
urine of patients taking urotropin. He has 
found that the drug is broken up and ex- 
creted in the urine as formalin in sufficient 
quantity to be of antiseptic value in only 
about two cases in ten. 

Some patients taking this drug suffer 
from digestive disturbances and a few have 
irritation of the urinary tract mucous mem- 
branes. 

For a number of years we have been taught 
and in turn have taught that since the colon 
bacillus is usually found in a highly acid 
urine, we should place such patients on al- 
kaline drinks. Now Koll of the Michael 
Reese Hospital reminds us that the colon 
bacillus normally lives in the alkaline me- 
dium of the large bowel, and that the urine 
should be made more highly acid. 

Koll (‘An Experimental and Clinical Study 
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of Colon Bacillus Infections of the Urinary 
Tract,” Transactions of the American Uro- 
logical Association, 1911, v., 94), reports a 
series of studies with solutions of aluminum 
acetate in which he used culture tests in the 
laboratory, animal experiments, and finally 
clinical observations in cases of pyelitis, 
cystitis, and urethritis. His conclusions in 
brief were that liquor aluminum acetate in 
2 per cent dilution is an active germicidal 
and antiseptic agent to the colon bacillus 
and the colon group of bacteria; that the 
germicidal and antiseptic properties are due 
to the acid radical of the drug, as proven 
with experiments with acetic acid, and that 
used in 2 per cent dilutions it has no deleteri- 
ous effects on the mucous membrane. He 
reported seven cases of pyelitis treated by 
lavage at intervals of from two to five days 
and the cases all recovering in from two 
weeks to three months. To increase the 
acidity of the urine, he gave by mouth after 
each meal one gram of aluminum subacetate 
made in one-half grain tablets. 

Most cases resisting medicinal and hy- 
gienic treatment can be promptly cured by 
irrigating the kidney pelvis with an anti- 
septic solution — aluminum acetate 2 per 
cent (Koll) or one of the silver salts, argyrol 
25 per cent (Pilcher, ‘‘ Postural Treatment 
and Lavage of the Renal Pelvis for the Re- 
lief of Pyelitis of Pregnancy,’ Surgery, 
Gynecology and Obstetrics, 1910, x, p. 168) or 
silver nitrate 1-1000. The solution must be 
strong enough to act as a bactericide but not 
of a strength sufficient to injure the mucosa. 
To insure against injury to the mucosa and 
consequent increase of pain, the author has 
followed the silver nitrate irrigation with a 
brief flushing with salt solution or boracic 
acid solution, a precaution that future ex- 
perience may demonstrate to be unnecessary. 

Of the above 26 cases lavage of the kid- 
ney was employed in 12, and in none of 
these was there ever an unfavorable reaction 
due to the treatment. 


While finishing this paper, however, I have with- 
in the past week given a patient two treatments, 
and following each lavage with silver nitrate solu- 
tion, 1-1000, there has been a marked reaction. 
The patient had a pelvie outlet operation in March, 
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1910, and during her convalescence began to have 
marked bladder symptoms, accompanied by chills 
and fever. For seven months she had repeated 
attacks of chills and fever, and she has devoted 
the past two years to the taking of drugs and visit- 
ing health resorts in the effort to get well. Urine 
catheterized from the bladder contained a few 
leucocytes and was turbid, with a bacteruria. 
Urine catheterized from the right kidney was turbid 
with bacteria (colon) but contained no pus cells on 
the first visit. Five hours after the flushing of the 


kidney with 1-1000 silver, the patient had a chill, 
increased pain in the back, general soreness and 
malaise, and a temperature of 102.5°. 

This reaction gradually subsided and the kidney 
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was again washed five days later. The urine cathe- 
terized from the kidney on this visit had one-fifth 
volume of pus and epithelial cells. The patient had 
but little discomfort the day of treatment, but on 
the following day the reaction was severe. ‘The 
patient volunteers that these attacks are exactly 
similar to those suffered for seven months after her 
operation. In each of these lavage treatments 
with 60 cc. of silver nitrate the pelvis was washed 
with 15 cc. of boric solution following the silver. 

The technique or method of applying the 
lavage treatment has been sufficiently ex- 
plained under the description of cases and 
does not demand repetition. 


ON 


By F. E. 


PAGET’S DISEASE OF THE BREAST 


McKENTY, M. D., 


I. R. C. S. (ENG.), MontrREAL 


Clinical Assistant in Surgery, Royal Victoria Hospital 


HE infrequent occurrence of Paget’s 
disease of the nipple renders this con- 
dition conspicuous among the large 
number of cases of breast disease which 

come to the surgical department of a hospi- 

tal. Among the records of this hospital there 
are but two cases of Paget’s disease out of 
four hundred breasts removed for cancer. 

It is the purpose of this paper to describe 
the two cases referred to and discuss the con- 
dition in the light of the more recent literature 
on the subject. 

I.—OWN CASES 

Case 1. A married woman, aged 40, came to the 
hospital for treatment for eczema of the nipple. 
During her pregnancy four years ago, the patient 
noticed a fissure in the right nipple which prevented 
her suckling her child. The condition healed for a 
time under the influence of local treatment, but re- 
curred a year later with itching, reddening of the 
skin, and gradual extension over the breast. There 
was never any pain. The breast was removed. 
The skin showed changes similar, macroscopically, 
to those of ordinary eczema. 

Microscopical examination: There was marked 
hypertrophy of the stratum malpighii, with vacuola- 
tion of the cells, in which were visible abnormal 
mitoses. The epidermis was much thickened at 
this spot, but showed no tendency to ingrowth into 
the subcutaneous tissues. The stratum corneum 
was thick all round the diseased area but became 
much attenuated over the center of this area, owing 
to desquamation of the superficial layers, with ex- 
posure of the rete mucosum. The latter showed 
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marked proliferation, and sent processes downward, 
which branched at right angles at their lower ex- 
tremity. The free ends of the processes were 
rounded. The basement membrane was irregular, 
but remained unbroken. The cellular tissue be- 
neath the whole area was densely infiltrated by 
small round cells of various types, the zone of in- 
filtration being fairly well limited below. The 
high power showed that the cells composing the 
downgrowing processes were large and of low col- 
umnar shape. The nuclei were large, vesicular, 
oval, with a relatively abundant cytoplasm around 
them. There were many vacuoles in the cell-body. 
The sub-epidermal infiltration was characteristic in 
presenting a large number of plasma cells. 

CasE 2. A married woman, aged 47, came to the 
hospital for eczema of the right breast. The condi- 
tion first attracted attention three and one half years 
ago. There was itchiness about the nipple, and re- 
traction of the latter gradually developed. The 
surface around became bright red and exuded a 
small amount of serum. Later on, the area affected 
became larger, and a granular appearance was pro- 
duced in it by the formation of tiny red papilla. 
The edge was definitely raised and serpiginous in 
outline, and was firmer than the surrounding skin. 
On admission, the eczematous area was as large as 
the palm of the hand. A mass was discovered in 
the breast; it was the size of a tangerine orange. 
The glands in the axilla were small, hard, and 
tender. There were no constitutional symptoms. 
The patient had never borne children. The breast 
and glands were removed. 

Microscopical examination: The epidermis was 
very much thickened and was encrusted with much 
dead horny material, enclosing pus, etc. The base- 
ment membrane was regular at the periphery of the 
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diseased area. ‘Toward the central portions of the 
latter, there was desquamation of the superficial 
layers of the epidermis, and an interpapillary down- 
growth into the subepidermal tissue. The tips of 
the epidermal processes tended to branch at right 
angles asin Case 1. In this situation the basement 
membrane had become very irregular, and here and 
there masses of cells showed a tendency to break 
through until finally all regularity was lost and 
groups of cells appeared similar to those seen in 
epithelioma. There was, however, no attempt at 
pearl-formation. The staining properties varied. 
The more actively proliferating part showed ieeble 
staining power, owing to marked vacuolation of the 
cells. The superficial parts of the corium showed 
marked inflammatory cell infiltration, especially 
at a little distance from the area where the cells were 
rapidly proliferating. With a high magnification, 
the cells in nearly all cases showed swelling and 
cedema. The nuclei in the younger cells stained 
fairly deeply, and were oval in shape, but in the 
older portions of the tissue the chromatin was found 
to be peripheral in the nucleus, while the nucleus 
itself was larger. Here and there large masses of 
cytoplasm with several nuclei were seen, similar to 
the degenerated cells which were apparently mis- 
taken for coccidia by Darier and Wickham (3 and 16). 
In the subepidermal tissue there were islands of 
displaced cells possessing the same degenerative 
characters as just described. The small round- 
celled infiltration proved to be largely a plasma cell 
aggregation, though leucocytes and lymphoid cells 
were found in abundance in many areas. Here and 
there a few eosinophiles could be noted. 


The tumor in the breast showed the char- 
acters of a scirrhus carcinoma. The stroma 
presented a peculiar hyaline appearance. It 
was very abundant. In some areas the tumor 
cells predominated. Where the milk ducts 
were cut across they showed marked prolifera- 
tion of their lining cells, with desquamation 
and formation of plugs of debris. The tumor 
thus presented characters of a scirrhus cancer 
in some parts, and of a duct cancer in others. 


TI.—SIR JAMES PAGET’S DEFINITION OF THE 
DISEASE 


In discussing these cases it will be conven- 
ient to have before us the observations which 
were originally made by Sir James Paget (10) 
in 1874 on a series of 15 cases. This author 
drew attention to the relation between this 
form of eczema and carcinoma. He pointed 
out that the disease appeared in women be- 
tween the ages of 40 and 60, beginning as an 
eruption in or around the nipple. The nipple 
would become retracted, and the skin about 
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would become a florid red color and exude 
an abundant clear yellow fluid. Occasionally 
there was tingling and itching, but as a rule 
there were no local symptoms and the general 
health was not affected. Subsequently a 
carcinoma developed deep down in the breast 
with a clear interval of healthy tissue between 
the two diseased foci. He compared the dis- 
ease to the development of cancer after smok- 
ing or syphilis of the tongue. It was Erichsen 
who gave Paget’s name to the disease. 


III.—THE HISTOLOGY OF THE DISEASE 


A. Pre-cancerous eczema of the breast. 
A study of the reported cases reveals a defi- 
nite agreement on the main features of the 
changes in the skin as revealed by microscopic 
examination. These changes are as follows: 

a. Proliferation of the stratum malpighii. 
This was described by Butlin (2) in 1876 and 
was regarded as characteristic of the disease, 
in association with infiltration of the corium. 
Duhring (4) considered this change to be the 
initial one, and that it communicated an im- 
pulse to undue growth in the lining membrane 
of the galactopherous ducts. He noted that 
proliferation and cedematous degeneration of 
the epidermis occurred synchronously, and 
that while the peripheral cells actively multi- 
plied, the central cells (especially those of the 
interpapillary processes) degenerated. The 
cells of the milk ducts were similarly affected, 
having thin walls which were soon ruptured 
by overgrowth of the epithelium. According 
to Karg (7), and Fisse (5), Towle (14), and 
others this proliferation of the deep layers of 
the epidermis might become so active as to 
invade the underlying layers and present the 
appearance of an ordinary epithelioma. Zieler 
showed that there may be a long interval of 
time between these changes in the epidermis 
and the appearance of carcinoma, while on the 
other hand Towle reported a case in which 
such a change was continuous. 

b. Infiltration of the corium. As above 
stated, Butlin associated this change with the 
preceding as a characteristic, but it was re- 
served for Unna (15) to point out that this 
infiltration was characteristically a plasma 
cell infiltration. He regarded it as a de- 
fensive process against the invasion of epithe- 
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lial cells, analogous to that seen round a rodent 
ulcer. He accordingly named it a “defensive 
plasmoma.” On the other hand, Fox and 
McLeod (6) looked upon this plasma cell in- 
filtration as more closely allied to the infiltra- 
tion of an infective granuloma (e. g., syphilis 
yaws) rather than similar to that seen in 
psoriasis or eczema or other acute inflamma- 
tory condition. They pointed out that the 
plasma cells were of perfect type and showed 
no tendency to group themselves. 

Thinn (13) divided the corium into a super- 
ficial pars papillaris and a deeper part which 
he called the pars reticularis; the former was 
the site of this cellular infiltration, while the 
latter was thicker and very little affected. 

c. Plugging of the milk ducts. This feature 
was noticed by Butlin, who showed that it was 
due to a proliferation of the lining epithelium, 
while Duhring regarded this phenomenon as 
having spread from the diseased epidermis. 
The smaller ducts, having thin walls, were 
found to be eventually ruptured by the over- 
growing epithelium, with subsequent invasion 
of the connective tissue. Thinn noted a 
similar change, and he attributed the eczema 
to the secretion from the ducts. 

d. Presence of coccidia. ‘These were found 
by Darier (3), and confirmed by Wickham. 
The coccidia were large bodies with several 
nuclei similar to those known as psorosperms. 
They lay in spaces and were regarded by 
Darier as the cause of the disease. This view 
was not accepted, however, by Bowlby (1), 
Karg, Unna, Zieler, and all later observers. 

B. Pre-cancerous eczema in other situa- 
tions. Rolleston and Hunt (11) described a 
condition similar to the pre-cancerous eczema 
of the breast as occurring in the clitoris, round 
the anus, over the pubes, scrotum and penis. 
They found that in these cases there was some 
relation to the sebaceous glands. Ina case of 
Zieler’s the condition developed round a boil 
in the axilla. 


IV.— DIAGNOSIS OF THE DISEASE IN THE BREAST 


Diagnosis of the disease in the breast. The 
chief points which are observed clinically are 
as follows: The patient is usually a parous 
woman over 40 years of age. The eczema 
begins in or around the nipple, and resists all 
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treatment. Subsequently the nipple becomes 
retracted or entirely disappears. The af- 


fected surface is bright red in color, sometimes 
dry and scaly, but more often moist, and 
possesses a sharply defined elevated ser- 
Ultimately a deep cancer 


piginous border. 
develops. 

The points which differentiate the condi- 
tion from other eczemas such as occur in 
pregnancy, lactation, and scabies, are the 
more acute course, the swelling of the nipple, 
the bilateral situation, and the absence of a 
well-defined margin. The age of the patient 
also helps to distinguish between the two con- 
ditions. 

V.—THEORIES AS TO ETIOLOGY 

The following are the theories as to the 
nature of the disease: 

1. That it is not related to cancer at all. 

2. That it is caused by coccidia. 

3. That it is due to irritation from without. 

4. That it arises from the irritation of ab- 
normal secretion by the sebaceous glands. 

5. That it is a melanoblastoma. 

That it is not related to cancer. The 
arguments in favor of this are (a) that there 
may be a very long interval of time between 
the onset of the eczema and the appearance 
of the cancer (Zieler); the longest time in- 
terval recorded is seventeen years, but the 
average duration is about two years; (0) that 
cases have been reported in which cancer 
never appeared at all, the patient dying of 
some other disease after a considerable time 
interval. 

Against this theory, however, are the ob- 
servations, quoted above, of anatomical con- 
tinuity between the two series of lesions. 
Thinn called the skin lesion a malignant 
papillary dermatitis; Biffner called it eczema- 
toid epitheliomatosis. 

It is interesting to note in this connection 
that Loeb (9) found a mouse to have an 
adenocarcinoma of the mammary gland as well 
as a cutaneous epithelioma. The mammary 
cancer had grown up toward the surface, and 
where it came in close contact with the under 
surface of the skin an epithelioma had com- 
menced to form secondarily. 

That it is caused by coccidia. This view 
has been referred to above, and the proof 
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or disproof rests entirely upon the interpreta- 
tion of those structures which are seen with 
the microscope to have resemblance to para- 
sites. However, even Darier gave up this 
theory, so that it may be regarded as obsolete. 

That it is due to irritation from without. 
Against this is the fact that no history of pos- 
sible irritation could be detected in our own 
cases, nor do any of the reported cases show 
any evidence for such a causation. This 
leads us to seek the source of irritation, if 
there be one at all, in the interior of the 
breast itself. 

That it arises from the irritation of abnormal 
secretion by the sebaceous glands. 

The following facts may be brought before 
notice. The disease is almost, if not entirely, 
limited to the female sex, especially those who 
have borne children. Analogous processes do 
occur in other parts of the body than the 
breast. Where analogous processes occur 
elsewhere there are numerous and active 
sebaceous glands (axilla, genitals). Further, 
the mammary gland is to be regarded as a 
modified sebaceous gland, and the early 
changes in the galactophorous ducts suggests 
that there is some irritant formed in the acini 
of the gland that sets up such proliferation, 
and, passing out on to the surface of the skin, 
sets up proliferative changes here also. 

That a chemical irritant, though of un- 
known nature, can set up epithelial prolitera- 
tion is indicated by the well-known examples 
of smokers’ lip, soot cancer, inoculation of 
scharlach roth, not to mention the interesting 
experiments of Peyton Rous (12), who was 
able to set up the formation of a sarcoma in a 
fowl by inoculating a cell-free filtrate of sar- 
coma tissue. It seems reasonable to suppose 
that an abnormal secretion by the mammary 
acini themselves might set up epithelial pro- 
liferation in its passage along the ducts. The 
question arises whether there is any evidence 
in favor of such an interpretation. We have 
the fact that these tumors arise in an organ 
which is in a state of regression, when, as the 
microscope shows, changes in cell-character 
occur If the occurrence of such changes 
carries with it the formation of abnormal sub- 
stances which still make their way along the 
ducts, even in minimal amounts, we have a 
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possible source of irritation. The eczematoid 
condition is histologically analogous to the 
inflammatory infiltration which is termed by 
some observers as pre-cancerous, in the case of 
epithelioma of the lip, tongue, etc. Similar 
changes have been so frequently seen in the 
vicinity of carcinomata in the case of the 
breast that it seems as if pre-cancerous 
mastitis were constant. 

The fact that the ducts show much more 
marked changes than are seen in the skin is 
strongly in support of the view that the cause 
of the two conditions is some irritant which 
not only affects both, but affects the ducts 
more than it does the skin, presumably be- 
cause it reaches them first. It will be noted 
that the same type of inflammatory infiltra- 
tion occurs around the ducts as is noted in the 
deep layers of the skin. 

That it is a melanoblastoma. Kreibich 
(8) from a consideration of the histological 
characters of the cells in Paget’s eczema re- 
cently came to the conclusion that the swollen 
cells, which have been referred to above, are 
anaplastic melanoblasts, which have lost the 
power of forming pigment. These cells are 
normally present in the areola of the breast, 
and are characterized by the power of form- 
ing pigment, besides showing abundance of 
lipoid matter in their juvenile state. This 
writer divides the cells of a melanoblastoma 
into two forms according to their variations 
of anaplasia. In the one form the melanin 
formation is almost entirely overruled by the 
lipoid formation, while in the other both 
forms of secretion are lost, although the round 
shape, loss of prickles, and retraction of cyto- 
plasm identify the nature of the cell as a 
melanoblast. Kreibich looks upon the vacuo- 
lated ceils of Paget’s eczema as modified 
melanoblasts from considerations which are 
so far-reaching that we should come to look 
upon every carcinoma as a melanoblast. He 
states: ‘‘Paget’s disease, as a superficial 
melanoblastoma, bears the same relation to a 
deep melanoblastoma (melanosarcoma of 
former authors) as the superficial epithelioma 
bears to a deep cancer.” This implies that 
the cancer following Paget’s disease is always 
a melanotic tumor, which is certainly not the 
case, unless we are to describe every non- 
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pigmented tumor cell as a melanoblast which 
has lost the power of forming pigment. 


VI.—TREATMENT 


Local treatment has been abandoned as 
useless. X-rays have a few cures to their 
credit. Operative excision seems to be the 
only rational and certain means of cure. The 
earlier such operation is undertaken, the 
better for the patient, as we have no means of 
knowing how long an interval of time may 
elapse before epithelioma or carcinoma may 
arise, or whether such condition may already 
exist in microscopic form. 


VTI.—-CONCLUSIONS 


t. Paget’s disease of the breast is due to 
chronic irritation. 
2. The source of the irritant arises in the 
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breast itself (alteration of secretion in the in- 
voluting acini). 

3. Complete removal of the breast is the 
only treatment, and should be undertaken 
early. 
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NEPHRO-URETERECTOMY IN TUBERCULOSIS OF THE KIDNEY' 


By STEPHEN E. TRACY, M. D., PHILADELPHIA 
Gynecologist to the Stetson Hospital 


tuberculosis of the renal system is pri- 
Primary tuber- 
culosis of the bladder is a delusion of the 


|: is generally accepted by surgeons that 


mary in the kidneys. 


diagnostician. Cases which have been refer- 
red to me as such, upon thorough investiga- 
tion have proved to be secondary infections 
from the kidney. So-called primary tuber- 
culosis of the bladder represents a mistake in 
diagnosis, and is evidence of an incomplete 
investigation. 

Walker states, from his experiments, that 
tuberculosis of the renal system is never pri- 
mary in the bladder, and that the bladder is 
never infected from the blood; secondarily, 
it follows disease in the kidney or epididimus; 
and that, for practical surgical consideration, 
primary tuberculosis of the prostate or 
vesicles is so rare that it may be discarded. 

Kiimmell states: ‘‘We know that the kid- 
ney is the primary site of tuberculous in- 
fection of the urinary tract, and that from 
this focus the infection gradually extends to 


the ureter and bladder.” He further states 
that an infection of the kidneys and of the 
genital organs may exist simultaneously, and 
it is from the former that the bladder becomes 
involved. 

As the infection travels downward, the 
ureter and bladder become involved and 
attention is directed to the renal system, 
because of the discomfort in the bladder and 
the frequent micturition. 

In the beginning, the infection in the large 
percentage of cases, as near as we are able 
to determine, is unilateral, and only at a 
later period do both kidneys become involved. 
The infection of the second organ usually 
takes place through the blood. It is seldom 
that the kidney becomes involved from the 
infection extending upward; but this may 
take place if the lower end of the ureter be 
infiltrated, and allows the urine to regurgitate. 

It is well known that when the primary 
source of infection is removed, the bladder 
will approximate the normal, and in many 


1Read before the Philadelphia Obstetrical Society, December 7, rorr. 
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cases without local treatment. Knowing 
that the more thoroughly the diseased tissues 
are removed, the quicker the recovery, it is 
difficult to understand why surgeons who do 
radical and complete work in other parts of 
the body are content to remove only the 
infected kidney, and leave nature to care for 
the tuberculous ureter. 

There is no conformity among surgeons as 
to the manner of dealing with the diseased 
ureter. Many text-books on surgery and 
monographs dealing with renal tuberculosis 
recommend that the kidney, or the kidney 
and the upper end of the ureter, be removed. 
Other writers on this subject recommend 
that the carefully preserved tuberculous 
ureter be sutured in the angle of the wound; 
injected with phenol, alcohol or other anti- 
septics. Such procedures are at best make- 
shifts, leave much for nature to accomplish, 
and should be discarded as routine procedures 
in the surgery of the present day. Borelius 
states that in the cases in which the ureter was 
sutured in the angle of the wound the healing 
was the most unsatisfactory. 

If the ureter be patulous, it will continue 
to drain its infection into the bladder until 
it has healed or has become converted into a 


fibrous cord. Should the ureter be strictured, 
as itis in many cases, drainage will be upward, 
a sinus in the incision will persist for months 
or years, and recovery of the general health 


will be delayed. In some cases there will be 
an accumulation of pus in the ureter, accom- 
panied by pain and discomfort, which will 
require a second operation for the removal of 
the diseased structure. 

In no case after the complete operation 
have I seen a sinus persist longer than eleven 
weeks, and in this case the ligature on the 
severed lower end of the ureter slipped and a 
considerable quantity of pus was smeared over 
the wounds, which caused them to break 
down about three weeks after primary union 
had taken place. In other cases the wounds 
were firmly and permanently healed within 
six weeks. 

Montgomery reports a case in which it was 
necessary to do a second operation one year 
after a nephrectomy had been performed for 
a suppuration of the kidney; because of a 
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persistent sinus, pain, tenderness and inter- 
ference with locomotion, due to a diseased 
ureter. Johnson reports a case in which it 
was necessary to remove a ureter five months 
after a nephrectomy, in order to relieve a 
patient from pain and discomfort. 

Some months ago, when visiting a surgical 
society, a member exhibited a tuberculous 
kidney and ureter removed at operation. 
The exhibitor was congratulated on being 
able to remove the entire ureter with the kid- 
ney. Every member who took part in the 
discussion was satisfied, when dealing with 
this condition, to remove the kidney, ligate 
the ureter, trust to luck that the ureter was 
patulous and would drain into the bladder, 
and that nature would complete the opera- 
tion and bring about a cure. 

Borelius states: ‘‘More discussed and 
worthy discussion is the question as to how 
the ureter is to be treated, as it is practically 
always tuberculous. ‘To this very day (June. 
Igt1) no conformity seems to have been es- 
tablished as to the treatment of the ureter 
under different circumstances.” 

That a diseased ureter should be removed 
when performing a nephrectomy, especially 
in a case of tuberculosis, I am thoroughly 
convinced. To leave a diseased ureter is 
about as incomplete and irrational a proced- 
ure as to do a hysterectomy for fibroids and 
leave inflamed and adherent appendages. 
No surgeon would expect a patient to be 
cured after such an operation. Neither can 
he expect a nephrectomy incision to heal as 
quickly as the ordinary wound which con- 
tains drainage, or the bladder to recover 
promptly. 

The complete operation is simple and easy 
to perform, takes but five or ten minutes 
longer, the additional shock is slight and with 
the proper technique mutilation is not 
marked. 

Here it might be well to sound a warning 
about making the incision through the so- 
called clear space. It is the ideal incision, 
if the surgeon seeks to do spectacular work 
and have the kidney delivered in a minute or 
two, but not so desirable from the stand- 
point of the patient. Recently I saw a well 
marked hernia in such an incision, following a 
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nephrorrhaphy. At the present time I have 
a patient under my care who has a beginning 
hernia in an incision, following a nephror- 
rhaphy. 

When doing a nephrectomy for tuberculo- 
sis, if the condition of the patient will permit, 
and pus has not been smeared over the wound, 
the ureter should be separated and divided 
at the bladder. 

The technique employed is well known, and 
is used by several operators, and differs as to 
whether the patient is a male or a female. 
In the male the incision is made parallel to 
the ribs, beginning at the side of the erector 
spine muscle and extending as far forward 
as is necessary to obtain room through which 
to separate and deliver the kidney. After 
the kidney is freed, the vessels are ligated 
with catgut. The ureter is then separated 
as far down as possible. At this stage the 
wound is covered with a sterile towel, and the 
patient rotated backward until easy access 
is had to the abdomen. A muscle splitting 
incision is made low down, and the perito- 
neum is pushed back until the ureter is 
reached. The ureter is then separated to the 
base of the bladder, ligated close to the wall of 
that viscus, and cut between two ligatures. 
Both ends of the ureter are immediately cau- 
terized with phenol, and the ureter and kidney 
removed. A rubber tissue drain is inserted to 
the stump of the ureter and the wound su- 
tured with catgut. A Mikulicz’s drain is in- 
serted in the loin and the wound closed with 
catgut. 

The ureter usually comes up as the perito- 
neum is stripped back and is readily recog- 
nized. Some surgeons divide the ureter at 
the kidney and pass down a catheter to 
facilitate the finding of the ureter in the 
pelvis. If the ureter be left open sufficiently 
to pass down a catheter, which is an unneces- 
sary and useless procedure, the risk of smear- 
ing pus over the wound is greatly increased. 
If there be trouble in recognizing the ureter, 
traction on the kidney will cause the ureter 
to become tense, which will make easy its 
location. 

In the female the operation is begun in the 
vagina by making an incision around the 
anterio-lateral side of the uterus, and the 
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tissues are separated until the ureter is 
reached. A preliminary catheterization of 
the ureter is of little or no assistance in 
locating the organ. In cases in which the 
ureter is thickened, diseased and should be 
removed, the catheter cannot be felt. 

We all know how easy it is to ligate a 
ureter when doing a vaginal hysterectomy, 
and a thickened and enlarged ureter is found 
much easier. After the ureter is located, it 
is ligated close to the side of the bladder, 
divided by the cautery between two liga- 
tures, or if severed by scissors or a knife both 
ends are cauterized with phenol. The ureter 
is then separated to the brim of the pelvis. 
A little gauze is inserted to the base of the 
ureter and the remainder of the wound closed 
and the vagina packed lightly with gauze. 
The patient is then placed on the side. A 
small incision is made in the loin, the kidney 
delivered, vessels ligated, the ureter sepa- 
rated and pulled up through the wound, and 
the operation is completed as described for 
the male. 

The operation as described for the female 
should not be undertaken by the occasional 
operator, or by the surgeon who decries the 
use of mechanical appliances as an aid to 
diagnosis, and usually depends upon the 
symptomatology and the physical examina- 
tion to arrive at a conclusion, which may or 
may not be correct. It would be humiliating 
to the surgeon, and a serious matter to the 
patient, if the ureter were ligated, divided and 
stripped from its bed; if a healthy kidney were 
found when the incision was made in the 
loin. 

This technique should be employed only 
after every means available for making an 
exact diagnosis has been exhausted, and the 
surgeon is certain before undertaking the 
operation that a nephrectomy must be done. 

The mere fact that a patient complains 
of pain in the upper right or left quadrant of 
the abdomen; that the urine contains pus; 
and that a cystoscopic examination reveals 
an ulceration or inflammation about the 
ureteral orifice, is not sufficient data to deter- 
mine which kidney is diseased. In some 
cases the bladder about a ureteral orifice may 
be red, inflamed and even ulcerated, while the 
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diseased kidney is on the opposite side. 
Neither is it safe to say a kidney is diseased 
because it is enlarged, as the enlargement 
may be due to compensatory hypertrophy. 
In these cases the investigation should be 
as thorough as possible. A  cystoscopic 
examination should be made, the ureters 
catheterized, the excretion from either side 
should be obtained separately for careful 
examination, and in obscure cases for animal 
inoculation; and the functional activity of 
the kidneys determined as accurately as 
possible with the methods at our command 
at this period. Unless these examinations 
are carried out in the most thorough and com- 
plete manner, mistakes will occur and normal 
kidneys will be explored, split open, sutured 
and put back in a damaged condition, and a 
diagnosis of primary tuberculosis of the blad- 
der will be made, when the patient could be 
spared the mutilation; and such mistakes 
could be avoided and the true lesion recog- 
nized by a careful investigation. 

The fear of infecting a presumably healthy 
kidney by passing a catheter is apparently 
only a theoretical and imaginary objection. 
I have never known of such a condition and 
believe that with proper care and a good 
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technique, infection from this source will be 
extremely rare. 

In closing, I can only plead that in the 
near future all surgeons when performing a 
nephrectomy for tuberculosis will do the 
more radical operation, remove the entire 
ureter and thus leave the patient in a condi- 
tion to regain his health quickly, to be re- 
lieved of the distressing cystitis as promptly 
as possible, and to avoid the discomfort and 
annoyance of a persistent sinus, the result of 
doing an incomplete operation, which leaves 
the patient an invalid or semi-invalid for 
months or years. 

If the surgeons who have been satisfied to 
remove the kidney and leave behind a tuber- 
culous ureter will do the radical operation on 
a few patients and then compare the results, 
the question will be settled, and settled in 
favor of the complete operation. 


REFERENCES 

WALKER, GEORGE D. The Johns Hopkins Hospital Re- 
ports. xvi, p. 142, I91T. 

KimMett, H. Surgery, Gynecology and Obstetrics. 
xii, pp. 311-324, April, 1911. 

Bore.tus, J. Surgery Gynecology and Obstetrics. 
PP- 519-524, June, 

Jounson, A. B. Annals of Surgery. liii, p. 563, April, 1911. 

Montcomery, E. E. American Journal of Obstetrics and 
Diseases of Women and Children. xli, June, 1g00. 


xii, 


URETERO-APPENDICEAL ANASTOMOSIS 


A SurGICAL PROCEDURE DESIGNED TO MEET THE EMERGENCY OF TRANSPLANTATION OF THE 
URETER WHEN SHORTENED BY DISEASE OR SURGICAL ACCIDENT 


By BERNAYS KENNEDY, M. D., INDIANAPOLIS 


Associate Professor of Gynecology, Indiana University School of Medicine 


cal accidents to which the ureter is 

subject, there are a number which 

may destroy such a length of the pelvic 
portion of the ureter as to preclude the possi- 
bility of transplantation into the bladder. 
There have been heretofore only two surgi- 
cal alternatives; namely, transplantation di- 
rectly into the intestinal canal, with the 
absolute certainty of ascending infection; 
or nephrectomy, thus crippling the individual’s 
renal power often without positive knowledge 
of the integrity of the remaining kidney. 


\ MONG the various diseases and surgi- 


On account of the hazardous nature of these 
two operations the surgeon may be, and often 
is, tempted to undertake too extensive a 
dissection of the ureter from its bed in order 
to bring the end within reach of the bladder, 
with resulting interference of blood supply 
and sloughing. 

The plan of utilizing the appendix vermi- 
formis occurred to me during the course of a 
radical abdominal operation for carcinoma of 
the cervix uteri when it developed that a 
very extensive part of the right ureter was 
embedded in the carcinomatous infiltrated 
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tissue. Not on account of technical difficul- 
ties in the execution of my idea, but because 
of other complications, I was prevented at 
that time from the accomplishment of my 
plan for making the much maligned appen- 
dix vermiformis serve, for the first time in 
its existence, a useful purpose. Subsequent 
work upon the cadaver and dogs has demon- 
strated the feasibility of the technique. The 
animal experiments are as follows: 

Dog No. 1. Right ureter excised at the 
brim of the pelvis and planted into the tip 
of the appendix. 

Dog No. 2. Right ureter excised at brim 
of pelvis and planted into the appendix near 
the base. 

Work upon the cadaver shows that in suit- 
able cases where the appendix is a fair length 
and not curled upon itself by a short meso- 
appendix, the left ureter can be planted into 
the tip of the appendix without excessive 
tension or endangering blood supply of either 
organ. 

The great mobility of the appendix vermi- 
formis and its mesentery favors the operative 
technique admirably, in that the usual range 
ot the tip of the appendix extends into the 


pelvis, transversely or obliquely across the 
brim of the pelvis, to the region of the left 
ureter and upward for a considerable distance, 
depending upon the length of the appendix 


and its mesentery in the individual. The 
right ureter may be planted with ease into 
either the tip or base of the appendix 
and the transplantation of the left ureter 
into the appendix, with or without trans- 
plantation of the right ureter, in those 
cases with appendices and meso-appendices 
of average or fair length, may be accomplished 
without the production of kinking or undue 
traction to endanger blood supply or drain- 
age. As the majority of cases necessitating 
the transplantation of the ureters will al- 
ways arise in women, the fact of the superior 
blood supply of the appendix in the female 
lessens the possibility of vascular disturb- 
ance, as well as reduces the chance of subse- 
quent infection in the appendix itself. 

It is a well-known fact that women are much 
less subject to inflammation and infection 
of the appendix than men, and this fact is 


commonly attributed to the additional sup- 
ply of blood that at times is brought to the 
appendix through the folds of the appendiculo- 
ovarian ligament. The animal experiments 
of Roux proved the introduction of a foreign 
body alone into the appendix is insufficient 
to produce inflammation. Experiments by 
Roger and Jouse showed that purulent 
inflammation is induced, perhaps not by 
narrowing alone, but at all events by com- 
plete occlusion. The constant irrigation of 
the appendix by the urine, thus insuring a 
pervious canal, and in women the extra blood 
supply, are favorable factors against the 
formation of concretions, obstruction, and 
consequent inflammation of the appendix. 
A closed sac favors microbic activity and 
imperfect drainage is an important factor 
in the production of appendicitis, since the 
bacillus coli then becomes virulent. Of 
course, it is understood that the absence of 
strictures and the permeability of the lumen 
of the appendix into the cecum must be dem- 
onstrated by the introduction of a sound. 
In the case of the transplantation of the right 
ureter, however, the appendix may be ampu- 
tated below the stricture, leaving sufficient 
length, if it be but half an inch, to accomplish 
the purpose of the operation. 

It may with reason then be assumed that 
some of the factors of appendiceal infection 
may be obviated by the transplanting of the 
ureter into the appendix. 

While the appendix seems to be expedient 
in its anatomical structure and relations for 
the operation I propose, and as mentioned 
above, the chances of purulent inflammation 
may not be as great as at first thought would 
appear to be the case. The real advantage of 
the operation of transplanting the ureter in- 
to the appendix vermiformis in preference 
to transplanting the ureter into the colon is 
due to the relatively cleaner receptacle offer- 
ed by the appendix as compared with the 
colon, for the implantation of the ureter, and 
the greatly reduced possibility of ascend- 
ing infection. This in the case of trans- 
planting into the colon amounts to a positive 
certainty, while if the infection of the kidney 
is not entirely avoidable in the case of the 
ureter draining into the appendix, it may 
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rightly and obviously be stated the risk is 
vastly lessened. Upon the conservative as- 
sumption that the appendix is one hundred 
per cent cleaner than the colon, if we may 
estimate that nephrectomy for ascending in- 
fection is postponed for from two to three 
years longer than is possible in the direct 
colon transplantation, then this operation 
becomes that much in advance of any previ- 
ous results obtained. Sucsuki in five hundred 
autopsies found fecal contents in the appen- 
dix in one half. Although definite data as 
to time and results must be left for the future 
to determine, I will venture the opinion that 
the above estimate will prove too conserva- 
tive as to the postponement of ascending 
infection of the kidney requiring nephrectomy. 

We know that the continuous downward 
flow of the urine through the normal ureter 
into the diseased bladder does not prevent a 
urogenetic inflammation of the kidney, but 
in the case of the uretero-appendiceal anasto- 
mosis the flow of the urine may serve to keep 
out fecal material and consequent formation 
of concretions. As it is the concretions that 
block the lumen of the appendix and thus 
convert it into a closed sac, which alone 
favors the virulency of the bacillus coli in 
the appendix, we may hope that there will 
be a minimum tendency of pyogenic micro- 
organisms from the colon into the appendix 
and thence upward into the pelvis of the 
kidney. The view may be supported by the 
fact that the contents of the cecum are not 
fluid and the cecum is not subject to disten- 
tion as in the case of the bladder; and it is 
extremely rare to find any but the slightest 
amount of material in the cecum (McBurney) ; 
that the constant washing of urine will pre- 
vent formation of concretions; that the con- 
stant tendency in the abundant lymphoid 
structures of the mucosa of the appendix 
is toward atrophy after young adult life, 
relieving somewhat the apprehension of 


swelling of the mucosa from possible irritat- 
ing effects of the urine, and last, that, while 
the valve of Gerlach is not constantly pres- 
ent as a functionating structure, it is often 
found properly developed, and is then ad- 
mitted by many authorities to have the 
function of preventing much of the in- 
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testinal contents from passing into the 
appendix. In a number of examinations 
made after death without special selection, 
the appendix will be found to be either 
completely empty or, oftener, to contain 
small quantities of pultaceous or thin fecal 
material. 

It must be admitted that the fold of in- 
testinal mucosa at the orifice of the appendix 
denominated Gerlach’s valve, whether or 
not in all individuals performing the functions 
of a perfect valve, is even in the instances of 
its most imperfect valve action far superior 
to any results that have thus far been ob- 
tained in the effort to reproduce the valve- 
like action of the vesical] orifices of the ureters 
in the operation of transplanting the ureter 
into the colon direct. It is probably not 
possible, by oblique insertion or any other 
method, to produce anything like the effect- 
iveness of the valve of Gerlach, even in its 
most imperfect state of development. 

The objection might be raised that the 
inevitable tendency of the appendix, as 
normally found unaffected by disease, is 
toward atrophic changes, finally producing 
complete obliteration of the lumen. In 
reply I would state that we may find that 
the constant passage of the urine may have 
some deterrent effect upon the obliterating 
process. But, granted that the obliteration 
eventually takes place after many years of 
proper drainage, the patient would still be 
much the gainer by the operation. 

The lumen of the appendix varies much, 
especially at its communication with the 
cecum; and at this point it may be con- 
tracted to a pin-hole orifice or be found 
large enough to admit a No. 7 sound (Kely- 
nack). It may be urged that, the lumen 
of the appendix being small, a slight swelling 
of the mucosa will dam back the urine. In 
answer to that objection, I would reply that 
in view of the very large fecal concretions 
and foreign bodies that are frequently found 
in inoffensive appendices, it would be reason- 
able to suppose that the mucosa would 
tolerate a non-infectious fluid and that the 
lumen of the appendix would be of sufficient 
caliber to continue to pass the urine along 
into the caecum. 
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THE CLINICAL IMPORTANCE OF THE HORSESHOE KIDNEY! 


By DANIEL N. EISENDRATH, A. B., M. D., Catcaco 


P to within recent times anomalies of 
| ] the kidney were regarded as anatomi- 
cal curiosities and were chiefly of inter- 
est to the pathologist. Concomitant 
with the rapid growth of kidney surgery, these 
congenital malformations have begun to 
assume a practical importance which entitles 
them to far greater consideration than they 
have received. One of the most frequent 
congenital malformations is the solitary 
kidney, of which the form described as the 
horseshoe kidney is the one most generally 
known. In fact, one is accustomed to think 
of the typical horseshoe form as being the 
only variety of the solitary or fused kidney. 
It is not generally known that all degrees of 
fusion of the two kidneys can exist from a 
simple fibrous isthmus connecting the two 
kidneys to complete union, so that a line of 
separation is scarcely to be found to show 
that the mass is made up of two separate 
kidneys, each supplied with its own vessels 
and ureter. 

The most convenient division of the soli- 
tary or fused kidney is into three groups or 
forms: (a) horseshoe kidney; (b) intermediate 
forms; (c) disc-like or cake kidney (Kuchen- 
niere). 

(a) Typical horseshoe kidney. ‘This repre- 
sents the lowest degree of fusion. The distal 
poles are coalesced by an isthmus or segment 
extending across the vertebral column (Figures 
1 to 4). This is by far the most frequent 
variety and the isthmus usually lies in front 
of the aorta and vena cava. Of fifty-five 
cases examined by Robinson, the isthmus was 
in front of the above vessels in ninety per 
cent and behind them in ten per cent. The 
fusion in the majority of cases is at the lower 
poles. This condition was found in forty-nine 
of Robinson’s fifty-five cases, i. e., eighty- 
eight per cent. Fusion at the upper poles is 
the exception, there being only four in the 
above fifty-five cases. The isthmus may be 
only fibrous and thin, or it may contain con- 


siderable parenchyma and be quite thick. 
Figure 5 shows the latter type of isthmus, 
there being no demarcation from one kidney 
to the otaer. Under such conditions, a 
heminephrectomy presents great difficulties, 
the risk of hemorrhage being very great, 
owing to the great vascularity of the isthmus. 

Each half of a horseshoe kidney possesses 
its own artery, veins and ureter. The arteries 
are not infrequently multiple and the same 
may be true of the veins. When such acces- 
sory arteries are present, they may pass di- 
rectly from the aorta or iliacs to the upper or 
lower poles in the same manner as we have 
described in a recent article. The ureter, 
as a rule, rises rather high up in the renal 
pelvis and usually passes across the front of 
the isthmus at the lower poles. It is rather 
exceptional to find the condition shown in 
Fig. 1, where the ureters pass behind the 
isthmus. The high origin of the ureter 
accounts for the frequency with which hydro- 
nephrosis is found in the horseshoe kidney. 
Certain anatomical peculiarities of horseshoe 
kidneys are of considerable clinical value. 
The horseshoe kidney is usually found at a 
lower level than the normal kidneys and, 
again, the two halves are nearer the median 
line than in normal kidneys. These two 
points are of value in interpreting radiographs 
of calculi in such a kidney, and in studying a 
picture taken after injection of collargol or 
the passage of the lead bougie. One would 
expect to find the respective shadows lower 
down and nearer the median line than in 
normal kidneys. 

(b) Intermediate form of solitary kidney. 
In this form the bond of union is more com- 
plete than in the horseshoe, there being all 
degrees up to nearly complete fusion of the 
two kidneys. Many of the cases of unilater- 
al solitary kidney belong to this group, the 
lower pole of the upper kidney and the upper 
pole of the lower kidney being closely con- 
nected by a more or less broad band of 


1 Read at the meeting of the North Central branch of the American Urological Association, St. Louis, February 6, 1912. 


468 


parenchyma. In Figures 6 to 8 one sees all 
grades of fusion up to complete union into 
the: 

(c) The disc-like or cake kidney. (Fig. 19.) 
Such a kidney may lie in the median line 
over the lumbar vertebre or over the pro- 
montory or in the hollow of the sacrum. A 
single mass is found in which there is a trace 
of a line of division between the two constitu- 
ent halves. The greater the degree of fusion, 
the more does the renal pelvis face forward; 
this is truer of those disc-like kidneys which 
cross the median line than in those in which 
the mass lies on one side of the vertebral 
column. In the unilateral fused kidney the 
ureter of the kidney belonging to the opposite 
side (usually the lower one), as a rule, crosses 
the median line to enter the bladder at its 
normal place (Fig. 10). Disc-like kidneys 
usually have two ureters, a single ureter 
being the exception. The relative position 
of the two portions of a unilateral completely 
fused kidney may be such as to give the mass a 
sigmoid shape, hence the name “sigmoid 
kidney” often given to sucha kidney. Broesike 
has reported such a case where the upper 
pole of the right kidney united with the lower 
pole of the left (the latter remaining in the 
normal position). The right ureter crossed 
the median line to enter the bladder at the 
normal place. 

The typical horseshoe kidney (form a) 
occurs in about one of a thousand autopsies, 
according to Morris. The unilateral fused 
kidney (form c) is still rarer. Israel, in a 
recent article, states that he has found seven 
solitary kidneys of all varieties in eight hun- 
dred kidney operations. 

Clinical Importance. All of the pathological 
conditions found in normally formed kidneys 
occur in the congenitally malformed kidney. 
Certain conditions occur far more frequently 
than others, viz., hydronephrosis and cal- 
culous formations, and the majority of the 
cases which have been operated upon showed 
these changes. This is in all probability 
due to the high point of origin of the ureters 
and their abnormal course, and the abnormal 
location of the renal pelves. I have been 


able to collect the following cases from the 
literature: 


In only four cases (three of 
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Israel’s and one of Federow’s) was the diagnosis 
of horseshoe kidney made before operation. 


1. Braun. Pyonephrosis of right half of horse- 
shoe kidney. Attempt at removal, followed by death. 
2. Socin. Hydronephrosis of right half of 
horseshoe kidney; nephrotomy; later nephrectomy. 

3. Schuchardt. Nephrolithotomy of left half of 
horseshoe kidney. 

4. Hildebrandt. 
kidney. 

5. Lotheisen. Hydronephrosis of left half of 
horseshoe kidney. Nephrotomy. Death from ure- 
mia. 

6. Koenig. Tumor of right half of horseshoe 
kidney. 

7. Rumpel. 
shoe kidney. 

8. Kiister. Hydronephrosis of left half of horse- 
shoe kidney. Nephrotomy. Later nephrectomy. 

g. Albarran. Left hydronephrosis of horseshoe 
kidney. Ureteropyelostomy. 

1o. Same. Pyonephrosis of upper half of a 
solitary (cake) unilateral kidney. Nephrotomy. 
Later nephrectomy. 


Tumor of half of horseshoe 


Nephrolithiasis of one-half of horse- 


11. Same. Hydronephrosis of right half of 
horseshoe kidney. 
12. Israel. ‘Tuberculous hydronephrosis of one- 


half of horseshoe kidney. Nephrotomy, followed 
by nephrectomy, performed by Varth. 


13. Same. Closed hydronephrosis of horseshoe 
kidney. Nephrectomy. 
14. Same. Intermittent hydronephrosis of half 


of horseshoe kidney. Nephrotomy. Secondary 
nephrectomy. 

15. Same. Bilateral calculi in horseshoe kidney. 
Pyelotomy first on one, then on other side. Six 
years later nephrolithotomy for recurrence on one 
side. 


16. Same. Tuberculosis of one-half of horseshoe 
kidney. Nephrectomy. 
17. Same. Chronic nephritis of a solitary (cake) 


unilateral kidney. Decapsulation. 


18. Same. Calculi in upper half of a unilateral 
solitary (cake) kidney. 
19. Same. Calculus in fused kidney. Uretero- 


lithotomy on one side; nephrolithotomy on other. 
20. Paschkis. Pyonephrosis of right half of 
horseshoe kidney. Heminephrectomy. Death. 
21. Same. Calculus in right half of horseshoe 
kidney. Attempts to divide isthmus caused exces- 
sive hemorrhage. Recovery after heminephrectomy. 


22. Same. Cystic degeneration of right half of 
horseshoe kidney. 
23. Same. Tuberculosis of lower half of uni- 


lateral (cake) kidney. Nephrectomy of this lower 
(left) half. Recovery. 

24. Nash. Hydronephrosis of left half of horse- 
shoe kidney. Heminephrectomy. Recovery. Isth- 
mus easily severed, being only a thin fibrous band. 

25. Valton. Calculi in left half of horseshoe 
kidney. Pyelotomy. Nephrolithotomy. Recovery 
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Fig. 1. Solitary kidney (horseshoe type), with union 
at lower poles (most common), and ureters behind isthmus 
(very rare). (Rush Medical College Museum.) 


26. Vautrin. 
kidney. 
anuria. 

27. Papin and Christian. 

28. Same. Hydronephrosis. 

29. Same. Hydronephrosis. 

30. Author’s Case. Hydronephrosis (bilateral) ; 
nephrotomy; recovery. 


Tuberculosis of left half of horse- 
Heminephrectomy. Death from 


Hydronephrosis. 


CONGENITAL HYDRONEPHROSIS OF A 
KIDNEY. 

History. S. L., male, aged six, was admitted to 
the pediatric department of the Michael Reese 
Hospital (service of Dr. I. A. Abt), July 20, 1908, 
with the following history (obtained from the father) : 


HORSESHOE 


Fig. 2. Solitary kidney (horseshoe type), with narrow 
isthmus at lower pole, which could be easily severed. 
(Rush Medical College Museum.) 


CLINICAL IMPORTANCE 
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Vig. 3. Solitary kidney (horseshoe 
common form with isthmus at lower poles. 
cal College Museum.) 


type). Most 
(Rush Medi- 


The child had been healthy as an infant; had scarlet 
fever and measles at age of five; present illness began 
suddenly about two weeks before admission with 
severe pain in the right side of the abdomen, 


Fig. 4. Horseshoe kidney, showing wide isthmus con 
taining much parenchyma. (From Cook County Hos- 
pital Museum.) 
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Section of horseshoe kidney, showing intimate 


Fig. 5. 
(Rush 


relations between isthmus and both lower poles. 
Medical College Museum.) 


accompanied by vomiting. The pain was quite 
well localized and did not radiate. This improved, 
but recurred about twenty-four hours before admis- 
sion. The pain was quite severe, accompanied by 
frequent vomiting and fever. Examination on 
admission showed a well-nourished boy with heart 
and lungs negative. On the right side of the abdo- 
men there was visible a distinct prominence, located 
a little above the level of the umbilicus. There was 
some rigidity of the overlying abdominal muscles 
and the mass was quite tender. One could distinctly 
follow the mass across the median line to the left. 
A sketch was made of the transverse nature of this 
mass, but its interpretation was not possible before 
operation. The temperature during the first twenty- 
four hours varied between 98.6° and 100° F. The 
leucocyte count was 12,200; pulse 136. During 


Fig. 6. Solitary kidney, showing complete fusion of 
both sides into one mass. (Rush Medical College Mu- 
seum.) 


Fig. 7. Solitary kidney with high degree of fusion. 
(Rush Medical College Museum.) 


the following three days the temperature was only 
slightly above normal. The child was transferred 
to my service on the fourth day, on account of its 
rapidly increasing septic condition. The leucocyte 
count on this fourth day rose rapidly from 11,900 
to 17,000. From the position of the mass described 
above, the abdominal rigidity, leucocytosis and 
general condition, the diagnosis of appendicitis in 
a non-rotated appendix seemed the most probable 
one, and operative interference was decided on. 
Operation. An incision was made through the 
right rectus muscle over the most prominent portion 
of the mass. On opening the peritoneal cavity a 
small amount of sero-fibrinous fluid escaped. The 
appendix appeared normal and was located in its 
proper position in the right iliac fossa. It was now 
to be seen that the transverse mass felt through the 


Fig. 8. Solitary kidney, showing high degree of fusion. 
(Rush Medical College Museum.) 
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Fig. 9. Solitary kidney, with highest degree of fusion. 
(Rush Medical College Museum.) 


abdominal wall was a horseshoe kidney, the right 
pole or end of which was converted into a translucent 
thin-walled sac. One could feel the isthmus of 
renal parenchyma which passed across the median 
line and terminated in a similar enlargement of the 
left kidney, which, however, was considerably 
smaller than that of the right side. The surface of 
the right end of the hydronephrotic horseshoe 
kidney was so close to the abdominal incision that 
I deemed it advisable to suture the sac to the parietal 
peritoneum of the incision. On opening the kidney 
sac, a considerable quantity of straw-colored, clear, 
odorless fluid escaped. A drainage tube was inserted 
and the ordinary dressings applied. After discharg- 
ing watery fluid for some days, the wound healed by 
granulation, the child being discharged August 
19, 1908 (four weeks after admission). Immediately 
after draining the right end of the horseshoe kidney, 
the septic condition of the child began to disappear, 
and the convalescence was uninterrupted. 


Of the above thirty cases which were 
operated upon, twelve were cases of hydrone- 
phrosis of one or both halves, three were 
cases of pyonephrosis, seven cases had calculi 
in one or both kidneys (Israel’s case), three 
were cases showing benign (cystic degenera- 
tion) or malignant neoplasms, and four 
were cases showing tuberculosis of one-half 
of the horseshoe kidney. In addition to the 
above twenty-nine, one case of solitary kid- 
ney of the completely fused and unilateral 
type (Fig. 19) was decapsulated by Israel 
for chronic nephritis. As was previously 
stated in this article, the pathological con- 
ditions which are directly or indirectly the 
result of obstruction to the escape of urine 


Fig. to. Solitary kidney (highest degree of fusion; 
both on same side). (From Cook County Hospital 
Museum.) 


form the majority of the lesions for which 
operative interference has been resorted to 
in the various forms of fused or solitary kid- 
ney, either bilateral or unilateral. The high 
insertion and indirect course of the ureter 
and possibly the pressure of accessory vessels 
upon the ureter play the chief réle in producing 
such an obstruction. 

Diagnosis. In only four cases has a diag- 
nosis of this congenital malformation been 
made before operation. The most impor- 
tant factor in making such a diagnosis is the 
ability to feel the isthmus or bridge of a 
horseshoe kidney of the bilateral type or to be 
able to palpate an elongated unilateral kid- 
ney on one side of the column. In three of 
Israel’s cases and one of Federow’s a pre- 
operative diagnosis was made. In thin indi- 
viduals with relaxed abdominal walls it may 
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Fig. 11. Hydronephrosis of lower half of a solitary 
‘used (completely) unilateral kidney with calculus at 
lower end of ureter. (Found in German thesis.) 


be possible to palpate the direct transition of 
the kidney of one side across the median, line 
into that of the opposite side. 

In my own case a drawing was made before 
operation of the peculiar transverse hourglass 
tumor (Fig. 18), but I was unable to inter- 


pret its significance. My attention having, 
however, been directed to the findings to be 
gained by palpation from Israel’s case and 
my own, I believe that a diagnosis will be 
possible in the future before operation (pro- 
vided the local conditions are favorable). 

I have reproduced the illustrations from 
Israel’s article, showing the outlines of the 
palpable tumors, thinking that they might 
be of service to others. In one of Israel’s 
cases he was able to even palpate the calculus 
on either side of the median line, but such a 


Fig. 12. Same specimen as Fig. 11 with upper (right) 
and lower (left hydronephrotic) kidney open. 


finding must be a rather rare one. With our 
more modern methods of diagnosis, we will 
in the future have the aid of the radiograph 
with and without the addition of the lead 
bougie and collargol injection. These will 
(a) indicate the position of calculi, nearer the 
median line than in the normal kidney; (b) 
the lead bougie and collargol injection will 
show the course of the ureters and the rela- 
tive positions of the renal pelves. If the 
latter are nearer the median line than under 
normal conditions, one should suspect the 
presence of the most common form of soli- 
tary kidney, i. e., the horseshoe kidney. 
If both pelves are on the same side, the diag- 
nosis of solitary unilateral disc or cake kid- 
ney is quite evident. 

Another fact to be borne in mind is that 
the horseshoe kidney and the intermediate 
forms up to the completely fused or cake 
kidney are all apt to lie at a lower level than 
under normal conditions. 

Operative considerations. The operative 
technique of pathological conditions in solitary 
kidney will depend to a great extent upon the 
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Fig. 16. 
Fig. 13. 


Fig. 17. 
Israel’s case of intermittent hydronephrosis of right half of horseshoe kidney. Could outline tumor 


Fig. 18. 


from liver down to level of umbilicus and across median line to left (two fingers’ breadth), then outline was Jost. 


Diagnosis made before operation. 
Fig. 14. ] 
passed across median line to left costal arch. 


No secondary nephrectomy. 
Israel’s case of hydronephrosis of right half of horseshoe kidney. Could feel that right-sided tumor 
Diagnosis of horseshoe kidney with hydronephrosis of right half 


made before operation. Nephrectomy of right half. Recovery. 


Fig. 15. 
later removed. 
Fig. 16. 
kidney. Could feel isthmus to lower kidney. 
Fig. 17. 
on left side after six years. 


Israe! and Barth’s case of tuberculous hydronephrosis of left half of horseshoe kidney. Left half drained, 
After nephrotomy, could palpate right half and isthmus distinctly. 
Israel’s case of calculus in solitary (fused) kidney. 


Calculus was in upper half of the horseshoe 


Israel’s case of bilateral nephrolithiasis of horseshoe kidney. Bilateral pyelolithotomy. Recurrence 
Could feel sausage-like tumor passing from right costal arch to level of umbilicus and 
across to left parasternal line. Stones felt before operation. 


Fig. 18. Transverse tumor to be felt above umbilicus in my case of congenital hydronephrosis of horseshoe kidney. 


nature of the malformation. If the latter is 
of the most common or horseshoe type, the 
width of the commissure and the number of 
accessory vessels supplying the kidney and 
this commissure will determine whether 
the operation will be difficult or easy. In such 
an example of horseshoe kidney as is shown 
in Fig. 5, where the isthmus is composed of a 
large amount of parenchyma with practically 
no line of demarcation between the two halves 


of the kidney, the separation will be accom- 
panied by marked haemorrhage. 

The control of hemorrhage, under these 
conditions will vary according to the nature of 
the underlying pathological condition. In 
cases of hydronephrosis or pyonephrosis, 
where one-half of the horseshoe kidney is 
converted into a thin-walled sac, the separa- 
tion has not been found to be as difficult as in 
cases of tumors. In the former conditions 


‘ 
Fig. 13. Fig. 14. Fig. 15. a 
4 


Fig. 19. Complete fusion of both kidneys (disc or 
cake kidney). (Northwestern University Medical School.) 


one can leave a little of the isthmus without 
jeopardizing the patient, whereas in cases of 
tuberculosis or of neoplasms of one-half of 
the horseshoe kidney, the separation at the 
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isthmus must extend as far toward the other 
kidney as possible. 

The best methods of hemostasis for the 
bleeding from the isthmus are to separate 
one portion of a fused kidney from another, 
by means of transfixion of the parenchyma 
en masse, or ligation of the individual vessels, 
if these can be seen. 

In the typical horseshoe kidney it has been 
found best to expose the kidney by one or 
two lumbar incisions, as the case requires. 
If a tumor is present and presents more 
anteriorly, or in cases of unilateral solitary 
kidney, the transperitoneal route is the most 
satisfactory. Although it is usually possible 
to bring one-half of a horseshoe kidney to the 
surface in a lumbar incision, so that one can 
see the isthmus in the other half, no great 
force should be used, as accessory vessels 
are very apt to be present, and they are 
readily torn. It must always be remembered 
that horseshoe kidneys lie nearer the median 
line under normal conditions, so that they 
are perhaps a little more inaccessible than 
under normal circumstances. 

I wish to express my thanks to Drs. Le Count 
and Zeit for permission to have drawings made 
of some of the specimens in Rush and North- 
western University School Museums. 


ATTEMPT AT STAINING 


HE recent work of Ehrlich and von 
Wasserman with cancer in mice will 
result in experimental work on the part 
of others, and negative testimony re- 

lating to the subject should be recorded, 
quite as well as positive testimony. 

About 1890, while engaged in some labora- 
tory work, the thought occurred to me that 


SARCOMA WITH METHYL-BLUE IN THE 
LIVING PATIENT’ 


By ROBERT T. MORRIS, M. D., New York City 


Professor in Surgery at the New York Post-Graduate Medical School 


cells of morbid growths might be susceptible 
to selective staining up to the point of their 
own destruction. I chose methyl-blue for 
experiments, because of the affinity shown by 
certain specimens in the laboratory for this 
staining agent. 

A few experiments were made (using the 
methy]-blue in an unsuitable medium) at that 


1 At the time of preparing this paper I did not understand a notable feature of the case, namely, the immediate gangrene of the hand and 


part of the arm. 


have since found the following note which may throw some light on the subject. 


W. Freund formed the idea that he could cause necrosis in a cancer seated in an organ or limb by forcing liquid into the arteries by pressure. 


After animal experiments he tested the method on a cancer of the uterus, about 1896. 


Freund exposed the trunks of the arteries and veins, and 


then forced saline solution into the arteries under two hundred millimeters of fluid pressure. The vagina became pale, uterus hard, and the 


connective tissues oedematous. 


The cancer subsequently began to come away in necrotic masses, but the patient died of ichoremia. 


This experience of Freund and myself indicates that the application of chemo-therapy to malignant disease must include the idea of intro- 


duction of chemical agents under a degree of pressure not sufficient in itself to cause death of the structures. 
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Fig. 1. 


time. Reference to the idea, and a brief re- 
port of experiments were made in the ** Medi- 
cal Mirror” for 1891. 

In March of the present year I again tried 


an experiment with methyl-blue (3), in 
Ringer’s solution) in a case of spindle-celled 
sarcoma of the right hand. The negative 
testimony obtained presented features of 
incidental interest, which perhaps should be 
recorded. 

Mrs. T. B., age 35, was admitted to the 


Post-Graduate Hospital on March sth, 
1912. Six months previously an operation 
had been performed for removal of what the 
surgeon called ‘‘a small ganglion”? of the 
wrist. Shortly after the operation the neo- 
plasm, which proved to be spindle-celled sar- 
coma, as shown in Fig. 2, began to grow 
rapidly, and at the time of the patient’s ad- 
mission presented the appearance shown in 
the radiograph (Fig. 1). 

The patient had no radial artery. On 
March 6th I exposed the ulnar artery, not far 
from the styloid process of the ulna, inserted 
a canula, opened the radial vein, at the same 
level, and then for an hour ran a solution of 
soo methyl-blue in Ringer’s solution through 
the canula. The temperature of the solution 
was approximately at body temperature of 


the patient. An Esmarch bandage had been 
placed about the arm above the elbow. 

The solution made the circuit of the vessels 
of the hand, emerging from the radial vein at 
first with admixture of blood, and _ finally 
running clearly blue. 

In a short time it was observed that not 
only the skin of the hand was becoming bright 
blue, but also the skin of the arm half way to 
the elbow, as shown in Fig. 3. 

The ulnar artery and the radial vein were 
then ligated, and flushing with the staining 
solution ceased. On removing a protecting 
fold of gauze placed about the hand, and 
held by one of my assistants, it was noted that 
two large bulla, similar to the bulla of moist 
gangrene, had appeared on the dorsum of the 
hand. 

The patient, placed in bed, complained little 
of the stained arm, but on the following day 
it was observed that the entire blue stained 
tissues were becoming gangrenous, as a num- 
ber of new bull had appeared. and the hand 
was cold. Two days later it was determined 
that all of the blue stained area was gan- 
grenous, and I amputated the arm, making a 
shoulder girdle removal, taking out the 
scapula and clavicle, and some _ enlarged 
lymph glands. The wound healed by pri- 
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Fig. 2. 


mary union, and the patient was out of bed 
on the third day. 

Sections of the sarcoma and of other tissues 
from the stained hand showed microscopically 
that no selective staining whatever of any 
living tissue had occurred. The bright blue 
appearance of the tissues seemed to be due to 
nothing more than the staining of thin fi- 
brinous coagulez along the walls of all blood 
vessels. The shriveled appearance of the 
arm, as shown in Fig. 3, is due to the action 
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Fig. 3. 


of the preservative solution into which the 
arm was placed after amputation, but the 
photograph shows clearly the line of demarca- 
tion between stained and unstained tissue. 

An explanation for the cause of the gan- 
grene I do not have in mind. The staining 
solution ran freely through the ulnar artery 
and out of the radial vein, indicating patency 
of blood vessels; yet bullz formed on the dor- 
sum of the hand at once. When the Esmarch 
bandage was removed, the blood apparently 
did not enter the blue stained area. On later 
dissection of the specimen it was found that 
the patient had no radial artery, and the an- 
terior and posterior interosseous arteries were 
very small, but even this would not account 
for the prompt and extensive gangrene. The 
fact that neither sarcoma cells nor normal 
tissue cells were stained after prolonged inti- 
mate exposure to methyl-blue is perhaps 
worthy of note. 


EXPERIMENTS IN THE TREATMENT OF ACUTE ANAEMIA BY BLOOD 
TRANSFUSION AND BY INTRAVENOUS SALINE INFUSION 


By V. C. DAVID, M.D., anp ARTHUR H. CURTIS, M. D., Cricaco 


From the Memorial Institute for Infectious Diseases 


STUDY of the use of salines as con- 

A trasted with the transfusion of blood 

for resuscitation from acute anemia, 

and observation of the permanency 

of results which follow such resuscitation, 
form the basis of the present report. 

This work was begun in 1909, with the 

primary idea of determining the changes in 

the blood consequent to transfusion. In our 


first experiments we were greatly handicapped 
because it was impossible, with the means 
then at our disposal, to form more than a 
crude estimate of the amount of blood trans- 
fused from one dog to another. Care in 
weighing animals and in measuring the blood 
removed from them was of little value while 
there was no available means of direct meas- 
urement of the blood received. It was there- 
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fore with considerable satisfaction that we 
overcame this obstacle through the use of an 
apparatus of our own design!, by means of 
which accurate measurement and regulation 
of the rate of transfusion of the blood are 
made possible. This apparatus, as now used, 
consists of a paraffined glass bulb with two 
cannula tips to which are attached the re- 
spective veins of the donor and the recipient. 
The large end of the bulb is connected with 
a syringe which exerts the desired amount of 
positive or negative pressure during the 
transfusion of the blood. 

The operations performed during the course 
of these experiments include: 1, intravenous 
infusion with 0.85 per cent saline solution; 
11, transfusion of blood; 1m, intravenous 
injection of defibrinated fresh blood. 


I. INTRAVENOUS INFUSION WITH 0.85 PER 
CENT SALT SOLUTION. 


These experiments embrace the study of a 
series of 22 dogs, which may be divided into 
three groups. 

Group A of this series comprises ten 
dogs, all of which were bled from the carotid 
artery until highly anemic; i. e., until the 
mucous surfaces were pallid, bleeding from 
the artery became slight, and respirations 
were either shallow and weak, or irregular. 
Normal salt solution, equal in amount to the 
quantity bf blood lost, was then injected in- 
to the external jugular vein, in the direction of 
the heart, by means of a 1oo-cc. Porges ground 
glass syringe. An immediate reaction in- 
variably accompanied the injection. In 
every case the heart at once beat more firmly, 
the exposed vessels throbbed, and respira- 
tions became regular and natural. Nine 
dogs, all of which lived after infusion, showed 
an immediate marked decrease in the number 
of red blood cells, with gradual regeneration 
thereafter until the normal was reached be- 
tween the eighteenth and thirtieth days. 
(Experience indicates that these animals 
would probably have eventually recovered 
without the use of salt solution.) One 20 
kilo dog, which was bled 1200 cc., although 
temporarily resuscitated, died in four hours, 


1 Jour. Am. Med. Assn., rort, lvi, 35; also lvii, 1453. 


with postmortem appearances characteristic 
of a secondary anemia. 

Those who have studied the regeneration 
of the blood without infusion of salt solution, 
notably Hall and Eubank,? believe that the 
blood regenerates faster in anemia if a saline 
infusion is given. A number of curves 
plotted from our experiments bear out this 
assertion, as well as the further claim of these 
authors that regeneration is more rapid in 
the third and fourth weeks than it is during 
the first and second wecks following infusion. 

Group B, treated with salt solution, 
comprises nine dogs, which were bled to 
the point of death. The heart-beat of these 
animals became imperceptible, the pulse 
was not palpable, respirations came in oc- 
casional convulsive gasps (5 cases) or had 
apparently stopped (4 cases), and bleeding 
from the carotid artery had ceased (7 cases), 
or was very slight (2 cases). These dogs in 
extremis underwent a marked change in their 
clinical appearance immediately upon the 
forcible injection of salt solution. This 
change was so impressive, and so constantly 
present, that we are convinced of the stim- 
ulating effect produced by the injection. 
Hearts, where pulsations had not been pal- 
pable, began to beat forcibly, the carotid 
arteries throbbed, and respirations became 
full and regular in response to the first 50 to 
100 cc. injected. (A single exception was a 
dog with cessation of respiration and of 
bleeding from the cut vessel, in which, upon 
injection of salt solution, the heart beat 
forcibly for ten minutes, the animal gasped 
two or three times and death then resulted.) 

Upon awakening, the dogs were usually 
able to stand and walk about, but exhibited 
marked weakness and pallor. The course 
in all except two cases was rapidly downward 
and resulted in death in from two to eighteen 
hours. 

Autopsies on the members of this group 
revealed few changes. Anzmia and varying 
degrees of fatty degeneration were the chief 
findings. In one autopsy, in which death 
occurred six hours after operation, the liver 
was greatly altered by fatty degeneration. 
Neither clinically nor at autopsy were there 

2 Hall and Eubank, Jour. Exper. Medicine, 1896, 1, p. 656. 
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evidences of cardiac dilatation. Contrary 
to our expectation, the serous cavities were 
devoid of free fluid in every instance. 

Group C. Miscellaneous cases. Upon two 
different occasions dogs were bled until death 
was certain. Injection of salt solution, ac- 
cording to the usual technique, was unavail- 
ing. Examination of the hearts showed 
dilatation. 

A medium-sized pup was bled 500 cc. from 
the carotid artery. No more blood was ob- 
tainable and respirations came in convulsive 
gasps. Normal salt solution was given 
through the femoral vein. Resuscitation was 
immediate. The dog was again bled from 
the carotid until cessation of the flow of 
watery blood, and again resuscitated with 
salt solution. This process of complete 
bleeding and resuscitation was repeated 
several times. A final resuscitation was 
performed with tap water. The dog was 
killed at the termination of the experiment. 


II. TRANSFUSION OF BLOOD 


In this series fifteen dogs were bled from 
the common carotid until bleeding had either 
entirely ceased or the flow came only in drops 
from the open end of the vessel. Respira- 
tions were gasping and irregular, or complete- 
ly suspended. Blood which had been drawn 
from the donor during the final stage of the 
recipient’s bleeding, and held in the apparatus 
ready for use, was now injected into the re- 
cipient’s jugular vein toward the heart. In 
those animals which still retained a fair 
amount of vitality the blood was injected at 
a moderate rate, but when respirations were 
suspended rapid injection of the first 50 to 
roo cc. was the usual procedure. An immedi- 
ate and striking reaction was characteristic. 
There was at once felt a firm heart-beat, the 
exposed vessels throbbed, and, after a few 
gasps, full respirations were resumed. The 
immediately stimulating effect was, however, 
scarcely more striking than was obtained in 
corresponding previously noted experiments 
in which saline solution instead of blood was 
introduced. It is after the period of primary 
resuscitation that the difference between 


saline infusion and blood transfusion becomes 
clearly manifest. 


In most instances an 
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amount of blood was transfused equal to that 
removed, commonly 250 to 600 cc., depend- 
ing greatly upon individual variation in blood 
content as well as upon the size of the dog. 
When recovered from the influence of the 
anesthetic in every instance the animals 
appeared as hearty and sound as when the 
procedure was begun. ‘The clinical condition 
was a most convincing feature and was in 
striking contrast with the weak and pallid 
appearance of the dogs treated with salt 
solution. 

For detailed consideration this series of 
fifteen dogs may be divided into two groups. 
Group A was the subject of considerable 
study for only a short period of time during 
which numerous blood counts were made, 
and a great number of stained smears ex- 
amined. Group B was less closely observed 
for a longer period. 

Group A. Seven transfused dogs are includ- 
ed in this group. Six of these were kept for 
periods varying between 48 and 96 hours. 
The seventh was bled until exsanguinated 
and breathing suspended for over one min- 
ute. When transfused with blood he gasped 
a few times and the heart started to beat. 
Respirations then ceased, the heart beat only 
one or two minutes longer and death occurred. 
Although 300 cc. of blood had been transfused, 
the heart was not dilated when examined. 
The remaining six members of this group were 
promptly resuscitated by transfusion. Blood 
counts made before the operation, and every 
few hours thereafter, showed that the trans- 
fused blood replaced the blood lost by hemor- 
rhage and persisted as long as the observations 
were continued. A leucocytosis of 14,000 to 
22,000 was present a few hours after trans- 
fusion and continued for 24 to 72 hours. 
Stained specimens showed no phagocytosis 
of red cells and no abnormal cellular ele- 
ments aside from the moderate increase in 
neutrophiles. When the dogs were discharged 
they were in good condition and red blood 
counts were up to normal, except for a slight 
fall in one case. 

Group B. The eight dogs of this group were 
similarly resuscitated and likewise remarked- 
ly benefited by the transfusion. Three were 
observed for one week and possessed normal 
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red blood counts throughout that time. 
Four dogs were observed for one month with 
similar findings, except for a moderate tem- 
porary decrease in reds in one case during 
the third week following operation. 

The history of one dog, eight kilos in 
weight, differs greatly from all others, and 
deserves mention in detail. Before operation 
the red blood cells numbered 8,000,000. 
Bleeding from the carotid until respiration 
and pulse stopped yielded 300 cc. of blood. 
A transfusion of 275 cc. of blood was prompt- 
ly accompanied by resuscitation. During 
the next thirty days the dog gradually failed 
in health, with a gradual decrease in the red 
count from 7,000,000 to 1,500,000. This 
was partly ascribed to extreme summer heat, 
as other dogs under the same conditions also 
lost vitality. The dog became loaded down 
with fleas, developed numerous superficial 
ulcerations, was emaciated and apathetic, 
and could scarcely stand. On the thirtieth 
day he was again transfused, this time with 
400 cc. of blood. During the transfusion 
his pallid mucous membranes became pink 
and general condition greatly improved. 
Immediately after the operation he scamper- 
ed playfully about; in a very few days the 
ulcerations were entirely healed and he was 
in robust health. The change in this dog’s 
physical condition and activity following the 
second transfusion afford an excellent demon- 
stration of the physiological value of trans- 
fused blood. After ten days began a grad- 
ual loss of strength and decrease in red blood 
cells until the thirty-fifth day, when his count 
was 4,100,000. Blood smears secured from 
this dog showed no phagocytosis of red cells. 
He was killed and autopsy proved negative. 


Ill. INTRAVENOUS INJECTION OF DE- 
FIBRINATED FRESH BLOOD 


This series consists of four dogs, two of 
which were bled from the carotid until res- 
pirations were hurried, pulse poor and mem- 
branes pallid; in the other two experiments 
bleeding was continued until the flow stopped 
and respirations were intermittent and gasp- 
ing. Blood was withdrawn from other dogs 
at the time of the experiments, rapidly 
defibrinated under sterile precautions and 


injected into the carotid artery toward the 
heart. In every instance resuscitation was 
immediate. Blood counts were frequently 
made and the clinical course observed for 
24 hours, 36 hours, 11 days, and 15 days 
respectively. All were in excellent condition 
physically at the close of the periods of ob- 
servation. The red blood counts remained 
alm. _<¢ at normal throughout. 


DISCUSSION 


A. Temporary resuscitation. It is ex- 
perimentally recorded by Feis' that some 
dogs recover after being bled as much as 
possible from the carotid artery, even though 
pulseless and respirations are temporarily 
suspended. Maydl,? on the contrary, says 
he could always bleed to death from the 
carotid artery. Our animals, which were in- 
jected when pallid and respirations shallow 
and irregular, would probably have lived 
without intervention, although it is our ex- 
perience that a small percentage do not re- 
cover spontaneously. Spontaneous recovery 
of dogs in exlremis, with occasional convul- 
sive gasping respirations and no other signs 
of life, we think is rare. In all except two 
animals injected or transfused occurred an 
almost instantaneous reaction manifested by 
firm heart-beat, throbbing vessels, and re- 
sumption of regular, natural respirations. 
This immediate reaction convinces us that 
the fluids injected exert a stimulating influence 
and that they are capable of temporary re- 
suscitation in case of a crisis. The character 
of the isotonic fluid employed appears to 
matter little; for purely temporary results 
we found salt solution essentially as efficacious 
as defibrinated blood or pure transfused blood. 
It is not possible to revive dead dogs; but it 
is certain that, when the circulation is coming 
to a standstill, the injection of an isotonic 
liquid administered under some _ pressure 
forces a continuation of the flow of blood. 

B. Permanency of results after salt in- 
fusion and after blood transfusion. From 
the fact that the outcome of the experiments 
in which the dogs were thoroughly exsangui- 
nated and filled with salt solution was uni- 


1 Feis, Virchow’s Archiv, 1894, cxxxviii, 75-110. 
3 Maydl, Wiener med. Jahrbiicher, 1884. (Quoted by Feis.) 
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formly death within 18 hours, we conclude 
that, in extreme cases, this fluid is of no 
permanent value. We have here a fact of 
great importance, namely, that resuscitation 
of patients with fatal hemorrhage through 
the administration of salt solution is of only 
temporary benefit. In exsanguinated pa- 
tients the use of salt solution must therefore 
be followed within a few hours by the direct 
transfusion of blood. 

Those animals which are bled moderately 
recover spor.taneously. There arises a ques- 
tion of much clinical interest. Is there an 
intervening group which does not spontaneous- 
ly recover but which, when tided over the 
crucial point, is capable of maintaining life? 
We believe that salt solution alone is capable 
of saving from ultimate death only a small 
percentage of such patients. 

Transfusion with homologous blood not 
only resuscitates dogs from acute anemia as 
promptly as does salt injection, but also is of 
more lasting benefit. The excellent general 
appearance and persistently high erythrocyte 
count during the postoperative observation 
of the animals studied, furnish convincing 
evidence. Boycott and Douglas! found that 
transfused blood, when injected in excess, is 
promptly disposed of; when not superfluous 
it physiologically replaces that lost through 
hemorrhage. Schultz,? who transfused rab- 
bits after bleeding one-third of their total 
volume of blood, concluded that 63 to 73 per 
cent of the transfused corpuscles are preserv- 
ed. Our experiments indicate that these 
figures represent too low an average, but that 
variations below as well as above these figures 
are to be expected. 

Interest in the use of defibrinated blood 
centers chiefly in its employment as a sub- 
stitute for transfused blood. Our four ex- 
periments indicate that if freshly drawn and 
defibrinated the technique of its use is almost 
as simple as intravenous saline infusion. The 
greater part of the corpuscles injected in our 
four cases appeared to physiologically replace 
and compensate for those lost through acci- 
dental hemorrhage. We doubt, however, 
the usefulness of this procedure in human 


1 Jour. Path. and Bact., 1909, xiv, 256; also 1910, xv, 204. 
2 Deutsche med. Wochensch., 1905, xxxi. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


transfusion. Morawitz,’ the greatest en- 
thusiast over the use of defibrinated blood, 
advises against its employment when still 
warm, but allows it to stand until coagula- 
tion changes the fibrin ferment into inactive 
metathrombin. Moldovan‘ injected rabbits 
with freshly defibrinated blood and got death 
in every case, with coagulation of blood in 
the heart and large vessels. In his opinion, 
‘“‘the transfusion of defibrinated homologous 
blood is, if performed a short time after re- 
moval of the blood, to be considered a danger- 
ous procedure.” Pike, Guthrie and Stew- 
art,®° on the other hand, found that preserva- 
tion of defibrinated blood for 24 hours affects 
the nutritive value of the red cells and ren- 
ders them incapable of physiological activity. 
There is, therefore, according to both Mora- 
witz and Moldovan, considerable danger in 
the use of fresh defibrinated blood, and accord- 
ing to Pike, Guthrie and Stewart preserved 
defibrinated blood is deficient in quality. A 
further drawback in the employment of de- 
fibrinated blood is that even with painstaking 
care the injection of fibrin with the produc- 
tion of embolism is a possible complication. 


CONCLUSIONS 

I. Infusion of normal salt solution tem- 
porarily resuscitates in acute anemia, but its 
usefulness is limited to a period of a few hours. 
It is probable that salt solution alone is cap- 
able of saving only an extremely small per- 
centage of patients who would otherwise die 
from loss of blood. Clinically, it may be 
used to advantage until preparation for trans- 
fusion of blood can be made. 

II. Our present knowledge does not in- 
dicate that the use of either fresh or preserved 
defibrinated blood is to be recommended. 

III. Blood transfusion is the treatment of 
choice in severe anemia. The transfused 
blood is capable of resuscitating from other- 
wise fatal hemorrhages and physiologically 
replaces the blood which has been lost. 

Thanks are due to Dr. Dean D. Lewis, who suggest- 
ed to us the study of the blood after transfusion and 
who has manifested a helpful interest throughout 
the course of this work. The advice and help of 
Dr. George F. Dick have been of great value. 

3 Morawitz, Miinch. med. Wochnsch., 1907, liv, 767. 


4 Moldovan, Deutsche med. Wochnsch., 1910, xxxvi, 2422. 
5 Pike, Guthrie and Stewart, Jour. Exp. Med., 1908, x, 371. 
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THE CURATIVE EFFECT OF THE NORMAL ANIMAL SERUM IN 
SUPPURATIVE PROCESSES 


By EMERICH GERGO, M. D., Buparest, HUNGARY 
Translated for Dr. Gergé by Philip H. Kreuscher, M D., Assistant Surgeon, Mercy Hospital, Chicago 


N the surgical section at the International 
Medical Congress in Budapest (1909), I 
mentioned the probable results of the 
antiferment treatment of purulent pro- 

cesses. The results I obtained with this 
method, as well as the detailed indications 
and contraindications, were published in a 
recent article “The Serum Treatment of 
Purulent Processes” (SURGERY, GYNECOLOGY 
AND OBSTETRICS, January, 1910). 

I am unable to report anything new con- 
cerning the antiferment treatment proper, 
although last year, on account of the fact 
that large amounts of the antiferment bear- 
ing sera are difficult to produce, I attempted 
to substitute for this method the use of 
antiseptic physiological salt, and other iso- 
tonic solutions, as well as nucleinic acid 
solutions, animal sera, etc. I will briefly 
report some of my results with the above 
named solutions. 

The simple aspiration and irrigation are 
applicable only in the small abscesses con- 
taining from one to ten cc. of pus and not with- 
out exception in these. 

The experiment, made with the .g per 
cent salt solution, demonstrated that the 
so-called physiological solutions are harmful 
rather than beneficial. 

If a considerable quantity of physiological 
salt solution is introduced in a large abscess 
cavity, the inflammatory process is often 
markedly increased. Necrosis of the skin 
over an abscess, situated in the anterior 
abdominal wall, promptly followed an injec- 
tion of the salt solution into the abscess 
cavity. 

The toxic, cell-destructive action of the 
sodium ion in the natrium solution may 
become very deleterious. Much better results 
were obtained by injecting the salt solution, 
to which a small amount of calcium chloride 
(1 mg.-1cg. to 100) had been added. ‘The- 
oretically this fact may be explained in two 
ways: 


1. The addition of calcium chloride coun- 
teracts the toxic, cell-destroying action of the 
normal salt solution. (A fact mentioned by 
J. Loeb.) 

2. By the addition of a very small number 
of calcium ions the phagocytic action of the 
salt solution is greatly increased. (As shown 
by Hamburger and Herkma.) 

I also experimented with antiseptic solu- 
tions such as sublimate, boric acid, salicylic 
acid, iodin, lysol, lysoform, etc. 

Considering the normal bodily resistance 
from a modern standpoint, we see at once 
that such an experiment is theoretically 
wrong. We fight the bacteria with bac- 
tericidal measures, but the antiseptic solu- 
tions, by their cell-destroying powers, are 
harmful to the normal protective agencies 
of the body. The practical results of my 
experiments are perfectly in consonance with 
this theory. In those cases treated with the 
antiseptic solutions, the convalescence was 
greatly delayed and in several instances the 
inflammation was increased, presumably from 
the toxic action of the antiseptics. I quickly 
abandoned this method, which had been so 
popular in France at the end of the last 
century. 

I next used an injection of nucleinic acid, 
believing that because of its action in pro- 
ducing an artificial leukocytosis it might cure 
abscesses. As is well known, V. Mikulicz was 
the first to recommend an artificial leu- 
kocytosis to increase the body resistance, 
especially in peritoneal involvements. That 
which V. Mikulicz suggested for generalized 
infections, I wished to utilize in the acute 
local suppurations. Unfortunately, however, 
this method did not produce the desired 
results. 

After receiving suggestions from Dr. Lud- 
wig Fejes (Budapest), the assistant of Dr. 
Hugo Preisz, I began experimenting along 
another line. Dr. Fejes, while working with 
horse serum, observed the strong leukocytic 
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and phagocytic action of the serum and he 
was able to demonstrate in animals the cu- 
rative value of horse serum in peritoneal 
infections. I used the animal sera (normal 
horse or cow serum) in the treatment of more 
than one hundred cases of acute suppurations. 
In accordance with my experience with the 
antiferment treatment, I aspirated the pus 
from the abscess cavities and injected them 
with a larger amount of serum. As a result 
of this treatment, pain and inflammation were 
increased and systemic reaction was evidenced 
by headaches, rigors, serum eruptions, etc. 

I was about to abandon this method when 
I decided to make another attempt along 
this line, viz.: to establish, if possible, the 
exact and proper dosage of this serum. The 
remarkable results obtained from the injec- 
tion of small amounts of serum warranted 
further attempts and from these I developed 
a technique which I have followed in the 
treatment of abscesses to the present time. 

The technique of this method. ‘The treat- 
ment consists of aspiration, serum baths, 
serum dressings and serum irrigations. The 
technique of all, with the exception of the 
aspiration, is so simple that I deem it unneces- 
sary to enter into the details of their execu- 
tion. I do, however, wish to so present the 
details of the aspiration that those who desire 
to attempt this method may avoid unneces- 
sary errors, and may be able to compare their 
results with those obtained by me. 

The skin over the area where the puncture 
is to be made is painted with tincture of 
iodin; in hypersensitive cases, the skin is 
anesthetized with ethyl chloride. The punc- 
ture is then made with a strong needle, or, in 
large abscesses, with a trocar, the contents 
of the abscess aspirated and the cavity ir- 
rigated with serum until the return fluid is 
clear or slightly bloody. In the irrigation of 
these abscess cavities, one should always 
introduce a smaller amount of fluid than was 
aspirated, so that the tension in the cavity 
is decreased. When the irrigation is com- 
pleted the residual serum is aspirated, the 
needle removed and the puncture covered 
with sterile gauze and retained by adhesive 
strips. 
moist aluminum acetate dressing is indicated. 
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Where the inflammation is severe, a . 


If in one or two days the symptoms do not 
subside the aspiration is repeated in the 
manner described above. This, however, is 
rarely ever necessary. 

To facilitate the thorough irrigation of the 
abscess cavity, I have devised a special 
aspirating needle and trocar. Near the 
closed end of the needle or trocar several 
holes are made analogous to those in a douche 
tip. In this way a spiral spray is produced 
which accomplishes a more thorough irriga- 
tion of the abscess walls than is possible with 
the commonly used aspirating needle. 

Practical results of the serum treatment. 
The first results were obtained with the 
ambulatory cases in the 1. Chirurgischen 
Universitatsklinik, in Budapest, and I here 
take occasion to thank my chief, Professor 
J. Dollinger, for his kind assistance and 
encouragement in this work. 

In the beginning I tried the serum treat- 
ment in the acute abscesses of the soft parts, 
because in my past experience with the 
antiferment method I found these most 
amenable to treatment. 

I will not here burden my readers with 
detailed case histories, although in this, as in 
all new methods, a precise case history is 
absolutely necessary. 

Unfortunately we are not so far advanced 
that future observations will not easily 
improve our recent methods. I will briefly 
cite my results. The attached table gives 
the important data of 30 case histories. 
In these 30 cases the sum total of 37 
abscesses were treated with the animal 
serum, viz.: the fresh normal horse serum. 
From this table one will observe at a glance 
that the abscesses treated were located in all 
parts of the body and were caused by various 
pus-producing organisms. From the _ bac- 
teriological examinations one will see that the 
staphylococcus pyogenes albus and aureus 
were the chief etiological factors, although 
streptococci and colon bacilli were also found. 
The amount of pus obtained at the first 
aspiration ranged from 1 to 300 cc. 

In 20 abscesses the amount was from 1 to 

In 8 abscesses the amount was from 6to 10 cc. 

In 4 abscesses the amount was from 11 to 50 cc. 


In 3 abscesses the amount was from 51 to 100 cc. 
In 2 abscesses the amount was above 100 cc. 
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aspiration in days 
1. Abscessus regionis supraorbitalis I I 3 
2. Abscessus faciei (2) | Staphyl. pyog. aureus 4,5 is 8,8 
3. Abscessus periostealis mandibule Streptoc. pyog. 2 I 
4. Lymphadenitis absc. reg. submax. (2) 6,6 
5. Lymphadenitis absc. reg. submax. Staphyl. pyog. alb. 8 I 3 
6. Lymphadenitis absc. reg. submax. 5 I 3 
7. Abscessus nuche ‘ Staphyl. pyog. aureus et alb. be) a’ 10 
8. Abscessus nuche post furunculosis Staphyl. pyog. aureus et alb. 4 : 8 
g. Abscessus nuche post furunculosis Staphyl. pyog. aureus et alb. 8 3 5 
to. Abscessus nuche post furunculosis Staphyl. pyog. aureus 5 I 6 
11. Abscessus nuche Staphyl. pyog. aureus 9 I 3 
12. Lymphadenitis abscedens axillarum post | Staphyl. pyog. aureus 353 is 4,5 
furunculosis (2) 
13. Abscessus axiile post furunculosis Staphyl. pyog. aureus et alb. I I 5 
14. Abscessus sub-cutanei axillee dextre (post 2,5 4, 
furunculos-senim et mamma dextre multi-| Staphyl. pyog. alb. 
plices (2) 
15. Mastitis abscedens 18 I 11 
16. Mastitis abscedens Staphyl. pyog. alb. 6 
17. Mastitis abscedens Staphyl. pyog. alb. 5 I 
18. Mastitis abscedens Staphyl. pyog. alb. 300 2 12 
19. Mastitis abscedens bilateralis (2) | Staphyl. pyog. alb. 50, 65 2 6,6 
20. Mastitis abscedens Staphyl. pyog. alb. 150 2 9 
21. Mastitis abscedens Staphyl. pyog. alb. 25 2 7 
22. Mastitis abscedens Staphyl. pyog. alb. 50 2 7 
23. Mastitis abscedens bilateralis (2) | Staphyl. pyog. alb. 70, 80 1,2 rs, 05 
24. Lymphadenitis abscedens reg. inguinalis | Staphyl. pyog. aureus 9 I 5 
25. Bubo inguinalis post ulcus molle Staphyl. pyog. aureus 4 I 4 weeks 
26. Bubo inguinalis post ulcus molle 6 I 14 
27. Bubo inguinalis post ulcus molle Staphyl. pyog. aureus I I 4 
28. Bubo inguinalis post ulcus molle Staphyl. pyog. aureus 8 I 7 
29. Bubo inguinalis bilateralis post ulcus 
molle (2) | Staphyl. pyog. aureus 10, 10 
30. Abscessus periproctalis Staphyl. pyog. alb., bact. 2 I 3 
coli 
The number of treatments. Of the 37 ab- the antiferment method where the aspira- 


scesses mentioned in the foregoing table, 30 
were cured by the first aspiration. In 7, or 
about one fifth of the whole number, a 
second treatment was necessary. The num- 
ber of aspirations necessary to effect a cure 
undoubtedly depends upon the virulence 
of the bacteria or the individual resist- 
ance response to the irritant and not so much 
upon the amount of pus, as was observed with 


tions had to be repeated systematically in 
those cases containing large amounts of fluid. 

I will now take up the clinical observations, 
and, for the benefit of just criticism, will 
compare the advantages of this treatment 
with its disadvantages. 

A. The advantages of the serum treatment. 

(1) The technique of the aspiration is simple 
and can be completed in a very few minutes. 
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Instead of making large incisions the aspira- 
tion of the abscess is accomplished in the 
manner described above. By using the ethyl 
chloride the puncture is painless. The serum 
which is injected into the abscess cavity 
so dilutes the thick pus that all of the fluid 
can be withdrawn through a needle. I wish to 
call especial attention to the time-saving 
element in this treatment. 

(2) The abscess is quickly and surely cured. 
The pain in most cases disappears imme- 
diately after the aspiration, the temperature 
drops and the redness and oedema often sub- 
side on the following day. Generally, how- 
ever, they disappear entirely in from three 
to five days. 

With the external evidences of improve- 
ment comes the favorable change in the 
contents of the abscess cavity. This change is 
a positive indication of internal repair. On 
the day following the aspiration the content 
of abscesses about the size of a filbert may 
be thick, bloody, turbid or even purulent and 
has been seen to contain flocules and detritus. 
After two or three days the content is found to 
be thin, bloody and finally it consists of a small 
quantity of clear yellow or very slightly 
bloody serum. 

I observed the change in the abscess con- 
tent from a cytological as well as a bac- 
teriological standpoint and will later cite my 
results. 

(3) The after-treatment is simple and 
painless. The tedious and more or less pain- 
ful dressings necessary after incisions of 
abscesses are entirely avoided. A few days’ 
observation of the patient is all that is 
required; in fact, a great majority of cases are 
allowed to follow their occupations during 
the precess of repair. 

(4) The period of repair following this 
treatment is less than with our former 
method of incision and seems even as short 
as with the antiferment treatment. The 
time varies from two days to four weeks 
and depends upon the size of the abscess 
and the amount of pus contained in it. 


Where the quantity ranged from 
Ito 10cc., the average time was 5 days. 
11 to 5occ., the average time was days. 
51 to 100 cc., the average time was 10 days. 
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In my experience those abscesses with over 
100 cc. required an average of ten days’ obser- 
vation. From this table one may observe the 
rapid cure of the small abscesses. It is my im- 
pression that the incision treatment would 
consume at least twice this length of time in 
corresponding cases. In the larger abscesses 
the time average is not so apparent. Even in 
these, the repair was more rapid than with 
the old incision method, often even more so 
than with the antiferment treatment. In 
suppurating glands following the chancroidal 
lesions, it was noticed in several cases, that 


- the period of repair was comparatively long 


and consumed weeks. What factors delayed 
healing in these cases I have not been able to 
decide, and did not include them in the 
above table. 

The duration of the treatment must not 
be confused with the length of time required 
for complete cure. Since in the aspiration 
and irrigation treatment we are dealing with 
a closed cavity, we cannot definitely prog- 
nosticate when the walls of the cavity will 
disappear and when the subcutaneous tissues 
will resume their normal anatomical relations. 
The disappearance of the superficial inflam- 
mation is not always significant, clinically, of 
the complete restoration of tissues in the 
abscess cavity. In the majority of cases we 
cannot expect a complete healing of the 
abscess as soon as the treatment is discon- 
tinued. However, the wound being closed, 
the patients are allowed to resume their 
work without danger or further need of 
surgical attention. It is understood, of course, 
that the treatment is discontinued only when 
all signs of local inflammation or generalized 
symptoms have disappeared; otherwise the 
patients must be kept under close observation, 
lest the trouble return. 

(5) Another advantage of this treatment 
lies in the cosmetic results. The disfiguring 
and unsightly scars remaining after incisions 
of abscesses are entirely avoided. In ab- 


scesses of the face and neck the importance of 
this fact cannot be overestimated. 

(6) Finally, the functional result is better. 
The annoying cicatricial contraction of the 
tissues (a sequence of the old method) dves 
not follow this treatment. 
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B. The disadvantages of the serum treat- 
ment. 

(1) Pain following the treatment. In the 
30 cases mentioned in the foregoing table, 
four complained of pain (cases 2, 11, 21, 29). 
It began several hours after the treatment 
and was described by some as a burning sensa- 
tion, by others as a radiating, and by still 
others as a pulsating pain. To avoid this we 
suggest that no irritating preservative be 
added to the serum, and that none of the 
superfluous fluid be allowed to remain in the 
abscess cavity. (It is the tension that causes 
the most pain.—Translator.) 

(2) Chills and rigors were observed in only 
two of the cases. (Nos. 26 and 29.) They 
took place several hours following the treat- 
ment; the next day the patients were quite 
comfortable. Both symptoms were con- 
sidered secondary effects of the serum. 

In our earlier work, before we had mastered 
the technique of this treatment, we did not 
aspirate the abscess cavities completely, and 
these annoyances were more frequently 
noticed. 

(3) In several cases I observed bleeding 
into the abscess cavity immediately after the 
treatment; only, however, when some of the 
serum was allowed to remain in the cavity. 
We may account for this bleeding in various 
ways: (a) The sudden collapse of the abscess 
walls when the intramural pressure is removed. 
(b) The fact that septic processes are prone 
to give rise to parenchymatous hemorrhages, 
or (c) it may be due to the peculiar tissue- 
dissolving action of the serum which alters 
the vitality of the capillaries in such a way as 
to cause bleeding. The haemorrhage was 
always slight and never of arterial origin. 

(4) In cases 8 and 29, I saw an eruption 
following the injection of the serum. In the 
first case the exanthem was confined to the 
abscess area, while in the second case the 
eruption assumed the appearance of an 
erythema multiformis and extended over the 
chest and symmetrically over both arms and 
thighs, but entirely disappeared in several 
days. In neither of these cases was all the 
serum withdrawn from the abscess cavity. 

(5) The formation of fistulz at the point of 
puncture occurred in thirteen of the thirty- 
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seven abscesses treated. They developed as 
follows: 

In 6 cases one day following the puncture. 

In 5 cases two days following the puncture. 

In 1 case three days following the puncture. 

In 1 case four days following the puncture. 


The fistula in most cases occurred in the 
treatment of large abscesses, but no delete- 
rious effects or reinfections resulted, and the 
opening always closed quickly and spon- 
taneously. More than one half of the fistule 
closed within one week and none persisted 
longer than three weeks. The only un- 
pleasant feature in these cases is the necessity 
of daily dressing where the discharge is 
profuse. The formation of fistula may be 
avoided, first, by the use of a small aspirating 
needle instead of a large trocar; second, by 
making the puncture in the skin outside of 
the inflamed area (and passing the needle 
a long distance through the cellular tissues to 
the inflamed points, as Murphy injects 
joints. — Translator); third, by a thorough 
and complete aspiration of all the serum from 
the abscess cavity. 

The examination of the discharge from the 
fistule affords us valuable information con- 
cerning the progress of healing within the 
abscess cavity. As has been previously 
stated, the discharge from the abscesses in 
the process of healing is thin, clear or yellow- 
ish, sometimes a bloody serum. If, however, 
the fistulze persist for a long time the discharge 
becomes thick, bloody, sero-purulent, or 
even purulent. (The change of a purulent 
to serous or sero-sanguinolent fluid was 
noted years ago by Murphy, after injections 
of empyemas with two per cent formalin 
solutions.—Translator.) 

(6) In rare instances, inflammation does 
not subside after the treatment, but becomes 
more marked. This is probably due to the 
fact that the serum was not all aspirated, or 
that the micro-organisms were unusually 
virulent. In the first instance we apply moist 
dressing, and in one or two days we may hope 
for improvement in the inflammatory process. 
If, however, the treatment was _ properly 
given and no serum was allowed to remain 
in the cavity, and the inflammation does not 
subside, but increases, the irrigation must be 
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repeated. A second treatment is also indi- 
cated in these cases where the repair is slow. 

Other unpleasant sequences frequently 
following the antiferment method, such as 
headache, vertigo, tachycardia, pigmentation 
of the skin, re-formation of the abscess, have 
not resulted from the serum treatment when 
given according to the plan outlined, nor 
have we noticed anaphylaxis or the so-called 
serum illnesses. I cannot consider the two 
cases of eruptions following the treatment as 
serum illnesses, because, aside from the 
eruption, I observed none of the characteristic 
symptoms such as fever, peripheral lymphan- 
gitis, joint pains, oedema, albuminuria, sen- 
sory disturbances, etc. (See Pirquet, ‘Die 
Serumkrankheit,” 1905.) 

As was previously mentioned, the repair 
in the majority of abscesses treated was 
observed from a bacteriologic and cytologic 
standpoint. 

The cytologic examination was made accord- 
ing to the usual technique of blood examina- 
tions. The microscopic picture disclosed 
many changes in the content of the abscess 
cavity. During the first few days following 
the treatment, when the content was still 
thick and bloody or even purulent, the follow- 
ing picture presented itself: There was a 
preponderance of the polymorphonuclear 
leukocytes (Murphy recorded this in the 
serum subsequently removed from joints and 
also a constitutional leukocytosis of from 
22 to 60 per cent above that present at the 
time of joint injection with formalin solution. 
—Translator) and a paucity of mononuclear 
cells or lymphocytes which contained none 
of the characteristic granules. In some of 
the cellular elements one noticed various 
stages of degeneration (karykinesis, karyo- 
klasis, karyorrhexis and fatty changes). In 
a large majority of the polymorphonuclear 
leukocytes one could find evidences of the 
destruction of the bacteria by the phagocytic 
action of the cells and also bacteria which 
were almost entirely destroyed. Red blood 
corpuscles, a few unharmed bacteria, fibrin 
shreds and detritus completed the picture. 
If we compare these findings with the cyto- 
logic picture of abscesses treated by the 
antiferment method, we have on one hand the 
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hyperleukocytosis and on the other the 
remarkable phagolysis. In the later stages, 
when the abscess content was clear and 
serous, there were found a few scattered 
cellular elements, mostly normal leukocytes, 
showing the usual forms of cell degeneration, 
and scattered here and there a few phagocytes. 

The bacteriological examinations imme- 
diately following the treatment showed but 
very few slowly growing micro-organisms. 
Besides this change in the culture the micro- 
scopic picture revealed an abnormal morpho- 
logical deviation of the bacteria. They 
stained less distinctly and in some there were 
marked degenerative changes. As soon as 
the discharge was clear and serous, no micro- 
organism could be found in the aspirated 
serum or in culture. 

These findings in the cytological and bac- 
teriological examinations attest the value of 
the serum method. Its favorable results are 
ascribed to its bactericidal, hyperleukocytic 
and phagocytic actions. In contrast is the 
antiferment treatment, which is based on a 
chemical action which consists in the aggluti- 
nation of the ferments by the antiferments. 

A résumé of the method shows: 

1. The technical advantages of the serum 
treatment: 

a. ‘The simplicity and convenience of the 
procedure. 

b. The painless after-treatment. 

c. The splendid cosmetic and the remark- 
able functional results. 

d. The removal of the pus and toxic 
products by mechanical means, and the 
inflow of blood serum into the abscess cavity, 
thus putting into action the various protective 
agencies of the body—bactericidal material, 
antiferments and other antibodies. 

2. The results obtained from the specific 
action of the animal serum are due: 

a. To the passive immunity produced by 
the bactericidal action of this serum. 

b. To the active immunity in the body 
produced by the hyperleukocytosis and phag- 
ocytosis, local and general.—(Translator.) 

We have, therefore, as a natural sequence, 
the rapid and positive cure and the shorter 
and less painful convalescence. In the face 


of these significant advantages, the pre- 
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viously mentioned disadvantages appear very 
trivial. 

It is possible that by a more exact dosage 
of the serum and a more complete emptying 
of the abscess cavity the unfavorable symp- 
toms, such as chills, rigors and serum erup- 
tions, may be reduced to a minimum. 

My experience leads me to believe that the 
treatment of abscesses of the soft parts with 
normal horse serum in proper dosage will give 
the same results and will replace the use of the 
antiferment-bearing sera. 

The serum treatment is contraindicated: 

1. In unusually large abscesses containing 
100 cc. or more of pus. These abscesses may 
occasionally heal rapidly but as a rule the 
prognosis is doubtful. In these cases it is 
questionable if time, labor, or cost is saved 
and there is the additional danger that the 
large abscess with a poorly defined outline 
may rupture into a vital organ. 

2. In deeply seated abscesses where the 
clinical symptoms do not always show the 
nearest point of outlet. Surgical interven- 
tion gives the desired results only when the 
origin of such abscesses is known. 

3. In old or feeble patients with large 
abscesses, where it is necessary to quickly 
liberate and remove the pus. 

In conclusion, I wish to mention briefly 
the further applicability of this method. 
Although I consider the serum treatment 
chiefly suitable to abscesses of the soft parts, 
I tried the normal horse serum in other sup- 
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purating processes. In indurated suppura- 
tions as well as bone infections, felonous 
phlegmons and the osteomyelitides we met 
the same difficulties as with the ferment 
treatment. In two cases of suppurative bur- 
sitis the method gave good results. 

I attempted the treatment of suppurative 
tubercular lymphadenitis, and of acute 
abscess following bone and joint tuberculosis. 
In view of the fact, that by leaving a few cc. 
of horse serum in the cavity, a marked 
leukocytosis is produced, I irrigated the 
tuberculous abscesses with horse serum and 
filled the cavity with a moderate amount of 
the sterile fluid. Over one-half of the cases 
treated were cured in weeks or months. In 
some of these cases, however, I was forced 
to resort to the iodoform-glycerin treatment. 
Whether this method will be applicable in 
deep suppurating processes as in meningitis, 
empyema, purulent peritonitis or suppurating 
joint cavities, only further experiments will 
determine. My experience in these cases has 
been too limited to give an opinion. 


(During the last six months I have carried 
on this work in Dr. J. B. Murphy’s clinic. 
Our technique has been practically as out- 
lined by Dr. Gergé. Our experience thus far 
has been too limited to enable us to give a 
conclusive report, but judging from the reac- 
tion which follows the irrigations, the method 
promises all that is claimed for it by the 
originator.—Translator. ) 


THE CECUM FROM A SURGICAL STANDPOINT 


By RAYMOND RUSS, 


appendicitis in the last two decades 
that the laity at present firmly be- 
lieve that pain in the right lower quad- 
rant of the abdomen can be due to nothing 
else. While surgical literature is on a broader 
plane, it nevertheless teems with dogmatic 
statements regarding this point. Thus, no 
less an authority than Deaver (1) says, “There 
lurks in the minds of a great many men a per- 


. O much has been said and written about 
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sisting belief in a primary typhlitis, whether 
idiopathic or stercoral, and some physicians, 
even at the present day, seem averse to the 
realization of the fact that it has been proved 
over and over again that the appendix is al- 
ways the original seat of trouble in acute 
inflammations of the right iliac fossa.”” This 
is certainly the view of many surgeons in the 
United States, and the tendency in operating 
to center attention on the appendix and to 
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disregard the caput coli, the terminal portion 
of the ileum, and the first part of the ascend- 
ing colon, has been general. Rapid operating 
through small incisions has been universally 
adopted. The results of such work have been, 
in the great majority of cases, excellent. Now 
and then it has happened that a patient’s 
symptoms would persist for some time after 
an operation, gradually to fade away. A 
few, after quite a period, have complained 
that their symptoms were unrelieved, and 
these patients have usually been relegated to 
that scrap heap of shortcomings in medical 
knowledge, — the neurasthenic class. 

On the other hand, it must be remembered 
that there is probably no subject in surgery 
that has undergone such a marked change of 
thought as that of appendicitis; that it was 
aggressive surgical treatment that discovered 
that the appendix was usually the original 
seat of trouble, consequently such terms as 
typhlitis, cecitis, and perityphlitis have been 
set aside and are seldom to be found in the 
voluminous literature of the present day. 
James Copeland (2), in 1834, first distinguish- 
ed between inflammations of the appendix, 
the caput coli, and its surrounding tissue, but 
years passed before the significance of these 
processes was established. The epoch mak- 
ing report of Fitz (3) in which 257 cases of 
perforating inflammation of the appendix were 
analyzed, placed the subject on a thorough 
scientific basis and fixed appendicitis as a 
surgical disease. While little has appeared 
in American periodicals concerning cecal 
inflammation, the subject has recently been 
given serious attention in continental Europe. 
In general, the statements made by English 
surgeons have not been as radical as those 
made in this country. Treves (4) always 
emphasized the importance of the cecum in 
right iliac inflammations, and Rose and 
Carless (5), in their textbook on surgery, 
make the following statement which is worthy 
of most careful consideration, ‘‘ Appendicitis 
is not infrequently associated with a true 
typhlitis, probably due to a chronic constipa- 
tion. The continuity of the mucous lining 


of the cecum and appendix explains this fact, 
which must always be taken into considera- 
tion in estimating the benefits which may be 
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expected from removal of the appendix. 
Much disappointment in the non-relief of 
symptoms has arisen from the persistence of 
the typhlitis after the appendix has been re- 
moved.” 

It will be necessary to limit our considera- 
tion of the cecum by omitting such diseases 
as carcinoma, tuberculosis, actinomycosis, 
typhoid fever and dysentery. As this im- 
portant portion of the intestinal tract re- 
ceives little attention in many of the standard 
works on anatomy, a brief consideration of 
certain primary facts will not be out of place. 

The cecum may be defined as that portion 
of the colon which is situated below the en- 
trance of the ileum. Its average length in 
the adult is given by Berry (6), Treves (7) 
and Lardennois (8) as 6 to 7 cm.; its average 
width is 7.5 to 8 cm., and its capacity is from 
200 to 300 cc. The various shapes to be 
found in the human cecum are well shown in 
anatomical textbooks and do not concern us 
here, but differences in size and position are 
questions of moment. 

That the apparently normal cecum is capa- 
ble of great variation in size is known to 
every active operator. Byron Robinson (9), 
in 435 autopsies, states that congenital ab- 
sence of the cecum and appendix was met 
with in but one case and that he found ex- 
cessively large cecums in a little less than one- 
third of all autopsies. The latter statement 
must be taken with some reservations for the 
autopsy should be made immediately after 
death; ballooning of the cecum will some- 
times occur soon after rigor mortis has set in. 
Very small cecums are frequently encountered 
and this no doubt results from diminution 
of the blood supply during axial rotation and 
cecal descent. Treves (10), in an examination 
immediately after death of one hundred 
bodies free from abdominal disease, found 
in a man of 65 a cecum, which with the ascend- 
ing colon immediately above it, was free for 
8 inches (20.5 cm) and entirely invested with 
peritoneum. The caput coli was turned up- 
side down, the apex pointing upwards and 
the ileum entering it on the right side. This 
great cecum projected to the left of the med- 
ian line and its summit was not far below the 
liver. Luschka (11) speaks of a cecum of 23 
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cm. in length. The size of the cecum bears 
no relation to the height or weight of the 
adult. In the first few months of fetal life 
the development of the small intestine, as 
would be expected, is out of all proportion 
to that of the large bowel. There is little 
or no growth in the colon for the first four 
months of extra-uterine life. According to 
Legueu (12), cecums of 7 to 8 cm. in length 
and longer are. not uncommon in infants, but 
in general it may be stated that the length of 
the cecum augments with the age of the in- 
dividual until full development is reached. 
Tarenetzky (13) believes that the cecum 
continues to increase in length with age, but 
this statement does not conform with the 
observed facts. 

Most commonly the cecum is found lying 
upon the psoas muscle with its apex, or lowest 
point, projecting but slightly beyond its bor- 
der. Less frequently the cecum lies upon the 
iliacus muscle. In many instances the cecum 
is found not upon either of these muscles, but 
quite clear of them and hanging down into 
the pelvis. This fact is well known to all 
surgeons. In 18 examinations out of 100, 
Treves (14) found the cecum in the pelvis. 
Lardennois (15), in 80 subjects examined, 
found the cecum more or less inside the pelvis 
in 9, and Alglave (16) in 100 subjects found 
the cecum 17 times resting on the pelvic floor. 
According to Byron Robinson (17) the cecum 
is twice as often in the pelvis in women as in 
men,—2o per cent in the former and 1o per 
cent in the latter. Properly speaking there 
is no such thing as a mesocecum, so that ce- 
cums of normal size float freely and enjoy a 
considerable amount of movement. Small 
ones are usually fixed while those of consider- 
able size are frequently found in the pelvic 
cavity or in the middle of the abdomen. 
Stierlin (18) states that mobility of the cecum 
was observed in from to to 23 per cent of a 
series of cadavers in which all evidence of 
intestinal trouble was lacking. In 11 bodies 
out of too free from abdominal disease, 
Treves (19) met with cecums that could be 
made to touch the under surface of the liver 
and any part of the left side of the pelvis. 
Dreyer (20) in a large number of autopsies 
found a movable cecum in 67 per cent; the 


frequency with which the cecum may be 
raised to the height of an upper abdominal 
wound is well known. 

It occasionally happens that the axial 
rotation of the intestinal tract is arrested, and 
the cecum fails to descend or only descends 
part way. The ascending colon, the average 
length of which is given by Treves (21) as 8 
in. (20 cm.), with a variation according to 
Cohan (22) of from 10 to 29 cm., may then be 
absent and the cecum is to be found in the 
region of the gall bladder. In 310 adult males 
Byron Robinson (23) found 8 per cent with un- 
descended cecum and appendix. Sometimes 
the length of the ascending colon is out of all 
proportion to the size of the abdominal cavity 
and a particularly low cecum may be due to 
this fact. 

The normal or large cecum floats clear of 
attachments ready to take any position to 
which a fluid content may depress it or a 
gaseous content buoy it. Its upper limit is 
marked by an incomplete groove and angu- 
lation is apt to occur at this point. In 94 
per cent of cases the cecum is fully covered 
with peritoneum as is also the first portion of 
the ascending colon. From the tip of the 
cecum to the beginning of the mesocolon, 
there is, in the greater number of instances, 
a space of 10 to 11 cm., thus affording an or- 
gan, frequently out of all proportion to the 
size of its container, the opportunity of adapt- 
ing itself to the position of the other viscera. 
In addition, the mesocolon is sometimes 
found to be stretched, thus affording a still 
greater excursion. 

We find then that the normal cecum varies 
greatly in size, that it is freely movable and 
that its contents, whether liquid or gaseous, 
will determine to a great extent its abdominal 
position; that it rests generally on the psoas 
muscle, although it often lies on the iliacus, 
and very frequently it is clear of these and is 
found in the pelvis. These positions, vary- 
ing as they do to such a great extent, are, 
nevertheless, found without evidences of 
abdominal disease. Moreover it must be 
borne in mind that the walls of the cecum are 
thinner than those of any other portion of the 
large intestine. These variations are present 
at birth or take place shortly after, and there- 
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fore a good proportion of our patients are 
predisposed to serious affections which error 
in diet or daily habit may at any time pre- 


cipitate. Notwithstanding these anatomical 
considerations, which have long ago been 


studied in detail for the whole length of the 
intestine, a number of writers have lately ad- 
vanced the thought that enteroptosis has a 
congenital basis as quite an original propo- 
sition. While radiograms taken after a bis- 
muth meal ace showing us that marked pro- 
lapsus of the stomach and intestines are very 
common, especially in women, it does not 
necessarily follow that these deviations from 
the normal are accompanied by symptoms. 
I have seen several patients who exhibited 
enteroptosis to a marked degree, the greater 
part of the stomach and transverse colon be- 
ing in the pelvis, but in whom abdominal 
symptoms were lacking. 

From the small intestine the contents are 
moved through the ileocecal valve in a fluid 
form, and not only is progress slackened by 
the large surface, but by the antiperistaltic 
waves described by Cannon (24) as well. 
This delay gives greater opportunity for ab- 
sorption; protein putrefaction for the same 
reason becomes a normal occurrence, and 
bacterial action in the alkaline media is very 
great. It would seem that conditions here 
are excellent for the production of inflamma- 
tory changes and, when the anatomical facts 
of the cecum are considered, one wonders that 
such changes are not more common. 

A congenitally large cecum from its very 
weight would cause in time a stretching of the 
mesocolon, thus leading to a true ptosis. A 
rapid loss of fat may also be a prominent cause 
for a passive lengthening.!. Chronic consti- 
pation, which is primarily a condition of the 
large intestine, would be a concomitant cause, 
and tight lacing, lax belly walls, and the in- 
correct positions, so admirably described by 
Reynolds and Lovett (25), would have places 
in the etiology. Lardennois (26) describes 

1 The writer had but recently an excellent opportunity of verifying 
this fact clinically. A patient was brought to him for operation who 
presented a smooth, round tumor entirely occluding the pylorus. This 
patient was emaciated to an advanced degree, (from a normal weight 
of 160 lbs. he had dwindled to 92 Ibs.) and from his history it was assum- 
ed that nothing had passed his stomach for three or four weeks. In 
the dorsal decubitus the upper border of the tumor was 3 cm. below 
his umbilicus. A gastroenterostomy was performed and the patient 


subsequently took on fat very rapidly. When last seen, the tumor, 
which could still be distinctly palpated, was just below the rib border. 
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a case of ptosis in which the capacity of the 
cecum was over 700 cc., and then states that 
of eighty subjects examined from this point 
of view he found four other times ptosis of a 
similar degree. 

From a large number of bismuth radiograms 
which I have examined, I am convinced that 
this condition is not uncommon. The symp- 
toms which one learns to associate with it 
point to the fact that dilatation will quickly 
result from overloading and fecal blocking. 
Where this condition is frequently repeated 
the cecal musculature responds to the increas- 
ed pressure by hypertrophy. If the strain is 
not relieved and the dynamic pressure is in- 
creased, a secondary dilatation may result, 
the walls becoming thinner as the cecum in- 
creases in size. The contractile waves be- 
come enfeebled, the cecum empties itself with 
difficulty, and conditions are most favorable 
for the production and extension of inflamma- 
tion. A sudden cecal dilatation may inter- 
fere seriously with the blood supply but the 
process is generally too slow for this to take 
place. The enlarged cecum from the weight 
of its contents drags upon the ileum giving 
rise to the kink in the ileum which Lane (27) 
has so aptly described, and the lines of force 
which he has pictured. In the same way an 
enlarged and pendulous cecum may so pull 
on the mesoappendix as to cause symptoms 
closely simulating appendicitis. 

Since the medical profession has quite 
generally come to the conclusion that enter- 
optosis has a congenital basis, there is a strong 
tendency on the part of Lerch (28) and others 
to connect ptosis of the cecum with a general 
enteroptosis. My own studies do not fully 
corroborate this statement. While this is 
many times the case, dilatation of the cecum, 
giving rise to distressing symptoms, may 
occur in a patient whose intestinal tract other- 
wise shows no signs of ptosis. On the other 
hand I have seen at operation a patient with 
a large U shaped bend downward of the trans- 
verse colon, the lower portion being firmly 
fixed in the pelvis, in whom habitual constipa- 
tion was of a most severe type, but with a 
cecum normal in size and position. These 


great bends of the transverse colon were first 
described by Bright (29) and have been ob- 
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served by anatomists for years. Reference 
is seldom made in their description to other 
malformations of the intestinal canal. 

A phenomenon of great interest is to be ob- 
served in cases in which an obstructive neo- 
plasm of the transverse colon or a more distal 
portion of the bowel is present. The thin 
walled cecum then becomes acutely dilated 
and Bevers (30) has seen it rupture under 
such conditions. Barnes (31) also records 
such a case and Reisinger (32) speaks of two 
patients with strictures of the rectum in whom, 
at operation, gangrene of the posterior wall 
of the cecum, with perforations, was found. 
He explains this partly by distention and in- 
jury to the mucosa through pressure. Blake 
(33) emphasizes the fact that pain may be 
felt over the cecum in obstructive neoplasms 
of the transverse and lower colon and states 
that the presence of this pain is the cause of 
frequent removal of an innocent appendix. 

Corner and Sargent (34) report five cases 
of volvulus of the cecum, the twist taking 
place in the cecum itself or in the ascending 
colon, and have collected fifty-two similar 
cases from the literature. While this must 
be considered a rare affection, they have 
found in many of the histories, accounts of 
periods of long constipation with occasional 
attacks of pain and distress in the right in- 
guinal region. They are led to believe that 
dilatation from partial obstruction is not un- 
common and gives rise to symptoms, similar 
but of a milder character than those which 
lead to operation. My own experience leads 
me to believe that this cecal discomfort, con- 
nected as it is with constipation, is far from 
being rare. This discomfort gives place at 
times to great distress. The attack termi- 
nates with a thorough movement of the 
bowels and the passing of a large amount of 
flatus. 

It has been stated that in cecal dilatation 
and ptosis the tissues were well prepared for 
inflammatory disease and yet it is held by 
many that inflammation of the cecum, inde- 
pendent of disease of the appendix, does not 
exist. Kelly (35) has reviewed this subject 
in a most thorough manner and believes the 
condition to be rare. The circumstances 
under which we operate for appendicitis at 
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present are not conducive to the examination 
of neighboring structures. The writer has 
collected from the literature 15 such cases. 
Only those are given in which a definite state- 
ment of the condition of the appendix is made, 
and it must be borne in mind that the testi- 
mony of a microscopic examination is the 
only kind worth considering. The cases re- 
ported are those of Jordan (36), Kukula (37), 
Lanz (38), Sich (39), Polya (40) two cases, 
Feltz (41), Reisinger (42) two cases, Thomas 
(43) two cases, Hemmeter (44) two cases, 
McWilliams (45), and Bittorf (46). From 
these reports we must conclude that primary 
typhlitis does occur and, as the mucous mem- 
brane of the appendix is continuous with that 
of the cecum, secondary inflammation of the 
appendix will be frequent. To quote Lock- 
wood (47), “I do not know whether appen- 
dicitis can cause mucomembranous colitis, 
but on the other hand I do know that muco- 
membranous colitis can cause appendicitis.” 

Patients are sometimes seen in whom the 
end of the ileum, the cecum, and ascending 
colon appear inflamed; while this inflamma- 
tion may have spread from the appendix, the 
ocular evidence for such a statement is lack- 
ing. Mucous discharges from the bowel are 
found in such conditions and the logical con- 
clusion is that the inflammation has spread 
from the mucosa; it is certainly most difficult 
to decide as to whether the cecum or appendix 
was primarily involved. The extension of 
such an inflammation along the mucous mem- 
brane from the appendix may possibly be 
aided by the identity of the blood supply. 
While removal of the cause is indicated, a 
simple appendectomy does not necessarily 
free the patient from the consequences of a 
long continued cecal inflammation. The re- 
sult of such a process is in time infection of 
the peritoneum and the formation of adhe- 
sions which increase in density in direct ratio 
to the duration of the infection and the vir- 
ulence of the organism. It is well known that 
with the disappearance of the exciting cause 
these adhesions will sometimes be absorbed, 
but on the other hand they may so interfere 
with the normal movement of the bowel 
musculature that bacterial extension is a re- 
sult and a vicious circle is thus formed. The 
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following case history is given briefly to 
illustrate these facts, and also to emphasize 
the importance of considering a mucous colitis 
in making a diagnosis. 


Mrs. M. K., 45 years of age, came to me with 
directions from her physician to perform a neph- 
ropexy. She was a thin, nervous, sallow woman, 
with flabby muscles and a whining voice. The 
anterior abdominal wall was prominent. For two 
years she had known that her right kidney was not 
in its proper position. On examination I found it 
just below the rib border; it was slightly movable, 
but not enlarged. She complained of lancinating 
pains at times in this region, but these had never 
been severe. There was no history of vomiting. 
There was a constant aching through her right groin 
and right inguinal region. She had suffered for 
years with constipation and it was difficult for her 
to get a satisfactory bowel movement. There was 
slight tenderness on pressure in the region of the 
appendix but no history of an acute attack of ap- 
pendicitis. The uterus was in retroversion but the 
adnexa were normal. After considerable question- 
ing I finally learned that much mucus was passed 
with the stools, and this fact together with the low 
abdominal discomfort made me select a right rectus 
incision. 

A dilated cecum, with thickened walls, was found 
and this was firmly embedded in a tough membrane 
which seemingly enveloped it. Its division allowed 
the cecum to rise in the abdomen, when it was 
noticed that the tough membrane was attached only 
to the anterior portion of the cecum, the lateral and 
posterior aspects being free. The appendix was 
free, but as it was injected it was removed. The 
changes which it exhibited microscopically were in 
no way commensurate with the findings about the 
cecum. The cut surfaces were carefully sutured over 
with number oo catgut on a fine needle. The as- 
— colon, as far as could be ascertained, was 
ree. 

I saw this patient two years later. She had 
gained greatly in weight, was far less nervous, and 
her abdominal symptoms had disappeared. Her 
bowels were giving her no trouble and it was only 
occasionally that she took a cathartic. She had 
forgotton about her kidney. 


The breaking up of such adhesions is not 
sufficient; denuded surfaces must be carefully 
covered and the underlying condition receive 
postoperative treatment, but this will be 
referred to later. Where a careful toilet is 
impossible the use of hormonal to promote 
peristalsis, as advocated by Henle (48), and 
thus assist in preventing postoperative adhe- 
sions may be tried. Martin (49), in order to 
prevent the formation of these adhesions, 
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places the patient in the Trendelenburg posi- 
tion and applies adhesive plaster tightly. 
Charles Mayo (50) anoints the denuded sur- 
faces with vaseline; but the best results will 
be afforded by a careful and painstaking 
toilet of these raw edges. 

Jackson’s (51) excellent description of 
membranous pericolitis recalled to the minds 
of many that they had dealt in the past with 
this condition, classifying it generally as light 
adhesions about the ascending colon, with 
no further thought of their possible bearing 
upon the case in hand. A large number of 
observers, among them Gerster (52), Pilcher 
(53), Charles Mayo (54), Connell (55), 
Robitshek (56), Lane (57), Crossen (58), 
and Duval (59), have testified to the presence 
of this condition. Virchow mentions it, and 
Binnie (60) gave a good description of it in 
1905. Concerning the etiology, however, 
there are divergent views. Lane (61) be- 
lieves that the membrane is the result of the 
tendency of the cecum and ascending colon to 
fall, due to the upright position; that these 
lines of strain are crystallized into adhesions, 
which, forming bands, tend to maintain the 
positions of these structures by fixing them 
to the abdominal wall. Charles Mayo (62) 
is of the opinion that this membrane is due to 
the late rotation of the bowel and descent of 
the cecum, the cecum burrowing its way 
through the peritoneum. It is difficult to see 
how such a view is tenable. The membrane 
does not cover the ascending colon as do the 
layers of a hernial sac and what is more, if 
Mayo’s explanation is true, the cecum would 
be covered by the thin membrane, and this 
is not always the case. As Connell (63) says, 
“Such an explanation attributes to the cecum 
in its descent from the liver the rather unusual 
choice of the route of the greatest, instead of 
the least, resistance, and prompts the ques- 
tion, Why burrow behind an already formed 
posterior parietal peritoneum, when it would 
be much easier to descend in front of this 
structure in the usual manner?” 

The writer cannot regard this condition 
in any other light than as a manifestation of 
chronic colitis. These films are found pri- 
marily on the cecum and ascending colon; 
they have been reported on the descending 


RUSS: THE CECUM FROM 


colon as well. Gerster (64) is of the opinion 
that whether these veils are divided or ex- 
cised they invariably return if the colitis 
persists. Many a surgical patient’s en- 
forced rest in bed and dietary regulation has 
brought a chronic colitis far on toward re- 
covery. It must be remembered that the 
cecum is the widest and thinnest portion of 
the intestinal canal, that it is the seat of a most 
variegated bacterial flora and that the other 
conditions which have been enumerated make 
it splendid soil for the implantation of a 
catarrhal inflammation. In these respects 
the ascending colon is only second to the ce- 
cum. In one instance the writer has seen 
these thin, veil-like adhesions well marked 
on the ascending colon but becoming thicker 
and tougher as the region of the cecum was 
approached. The literature of pericolic ab- 
scesses, etc. in this region is growing rapidly 
and tends but to increase the rdle which a 
beginning mucous colitis plays in these affec- 
tions. 

Wilms (65), of Heidelberg, has for some 
time been advocating the fixation of the mo- 
bile cecum. He believes that abnormal cecal 
mobility is the source of pain and not dilata- 
tion, of which fact Fischler (66) is convinced. 
Wilms’ chief symptom, in what he seeks to 
establish as a cecal syndrome, is habitual con- 
stipation and this he believes his operation 
relieves. When one considers that constipa- 
tion is not the result alone of cecal stasis but 
depends upon other factors acting at a more 
distal point, that the position and size of the 
cecum are not anatomically constant, that 
many a patient carries a pelvic cecum through 
life without symptoms arising from it and 
that our bismuth pictures are showing us that 
far advanced degrees of ptosis of the large 
intestine exist in healthy patients, it is 
difficult to imagine the benefits to be derived 
from cecopexy. Furthermore it must be re- 
membered that ptosis of the cecum may exist 
alone or be but a part of a general enter- 
optosis. The Wilms’ operation seeks to fix 
the head of the cecum deep in the pelvis and 
this position must necessarily interfere with 
pregnancy, as during its latter half the cecum 
is displaced upward. A successful cecopexy 
must of necessity interfere with a free cecal 
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peristalsis, and the surgeon who knows from 
experience that adhesions around the cecum 
should be removed and a careful toilet made, 
should carefully weigh the evidence before 
again deliberately fixing this important por- 
tion of the bowel. 

Klose (67) believes that torsion of the ce- 
cum is common and is the principal cause of 
symptoms arising from this portion of the 
intestine. He has practiced as a remedy the 
suturing of the entire ascending colon to the 
parietal peritoneum. Connell (68) speaks of 
a method of fixation of the cecum by twisting 
the pericolic membrane, when it is present, 
into a strand, leaving it attached at its inner 
and lower insertion, and anchoring it to the 
abdominal muscles while closing the wound. 
In a later article (69) he recognizes the danger 
of this procedure and proposes another. 
Roeder (70) has recently given a technique for 
cecal fixation but does not discuss its indica- 
tions or contraindications. MacLaren and 
Daugherty (71) state that they tried to fasten 
a dilated, obstructed cecum into an abdominal 
wound for the purpose of making a fecal 
fistula. Next day they found that the 
stitches had all cut out and that the intestine 
had receded into the abdominal cavity. 

Voelker (72) states that in twelve cases of 
large dilatations he has obtained satisfactory 
results by plaiting the cecum lengthwise. 
After the appendix has been ligated, the 
middle and outer bands are sutured together 
for about 8 cm., thus turning in a considerable 
amount of tissue on the anterior portion. 
While the cases of cecal plication are not suffi- 
ciently numerous to judge of its merits, it is 
interesting to know that Terry (73) has re- 
cently reported two successful cases of longi- 
tudinal plication of the colon for megacolon. 
He states that this operation has been done 
ten times with six successes and four failures. 
Resection of the cecum has been practiced by 
several. 

The symptoms of typhlitis, as distinguished 
from appendicitis, are not constant. In 
general the severe symptoms of appendiceal 
inflammation are not present. There is little 
fever, the pulse is slightly accelerated and 
there is slight leucocytosis. Rigidity of the 
right rectus muscle is seldom present. The 
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pain may be spasmodic and colicky, and 
again is only to be elicited by palpation of the 
abdomen. A soft, doughy mass may be 
found in the lower right quadrant; sometimes 
the tumor feels like an air cushion. Gurgling 
is usually heard. A chronic catarrhal typhli- 
tis may lead to muscular atony and decided 
interference with peristalsis resulting in 
coprostasis. Constipation is the rule but may 
alternate with attacks of diarrhea and the 
discharge of mucus from the bowel. 

If the cecum is acutely distended the pain 
is often sharp, frequently below McBurney’s 
point, and again may involve the whole of 
the right lower abdomen. The gurgling is 
accentuated and the patient will avoid lying 
on the right side. A large fluctuating tumor 
is to be felt. Sometimes mild pressure will 
cause the passage of gas and greatly relieve 
the distress. 

Generally in a cecal inflammation pain may 
be elicited when one presses toward the cecum 
the contents of the transverse and ascending 
colon. The pressure should be gradual and 
progressive, the patient not being informed of 
the purpose of the test and the facies carefully 
watched for signs of distress. The symptoms 
are all accentuated, and the diagnosis made 
more readily by having the patient lie upon 
his right side. The pain will disappear as the 
pressure is relieved and the cecum is given the 
opportunity of emptying itself. This test, 
which has long been employed in appendicitis, 
is more applicable to cecal than to appendiceal 
inflammation. The presence or a history of 
mucus in the stools must always be given 
careful thought. The examination of the 
intestinal tract by the Réntgen ray is of the 
greatest help and skiagrams should be made 
at four, ten and twenty-four hours after two 
ounces of bismuth subcarbonate have been 
administered. 

Sufficient has been said to show that in the 
treatment attention must not be fixed upon 
the cecum alone. The cause of cecal stasis, 
inflammation, and dilatation, will often be 
found in a distal portion of the large intestine, 
so a satisfactory skiagram of the large bowel 
is a necessity. In mild cases a dietary ré- 


gime, frequent feeding, restriction of animal 
food, careful regulation of the bowels, and 
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intestinal disinfection will be of the greatest 
benefit. This with rest in bed and well 
applied massage will frequently be all that 
is necessary. 

Aside from acute dilatation, when cecal 
rupture seems imminent, operation is only 
to be considered after a careful study has been 
made of the large intestine. If conditions 
are such as to make one believe that he is 
dealing with obstructing bands, stenosis due 
to tumor at some point, or stenosis due to 
parallelism of the portions of the colon at the 
hepatic or splenic flexures, the so-called 
double barreled stenosis, or the presence of 
a membranous pericolitis or other pericolic 
adhesions, operation should be made, but 
only after a most painstaking examination. 

It is high time that surgeons cease to focus 
their attention upon the vermiform appendix. 
This concentration in the past has been of 
importance for it has revolutionized our 
pathological conceptions and we have come 
to realize that a large proportion of symptoms 
in the right iliac fossa have an appendiceal 
origin. But a broader view is now necessary. 
In cases in which there is habitual consti- 
pation, in those where a history of mucous 
colitis can be elicited, it is necessary tomake 
a far more extensive examination than that 
afforded by a buttonhole incision through 
which the appendix may be delivered. Our 
field of inquiry is broad. Cecal adhesions 
must not only be carefully treated, but the 
ascending, transverse, and possibly the de- 
scending colon examined as well. In other 
words, if we wish to do full justice to our 
patient, we must many times transform a 
simple appendectomy into a wide abdominal 
investigation. With this broadening of con- 
ceptions will come a more careful criticism 
of the wonderful cures of remote disorders 
which enthusiastic surgeons have accredited 
to the removal of the vermiform appendix. 
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SOME FACTS NOT GENERALLY KNOWN REGARDING EPHRAIM 
McDOWELL'* 


By A. H. BARKLEY, M. D., (Hon. M.S.) LExtncton, Kentucky 


tunate in having men who achieved 

national and international fame and 

who have stood pre-eminent in their 
respective walks of life. Some of these men 
were native-born Kentuckians, and some were 
Kentuckians by adoption. Such was the 
case of Dr. Ephraim McDowell, who, like 
Henry Clay, came to Kentucky early in life, 
from Virginia. 

McDowell came from a ceiebrated family, 
many of his ancestors being men of culture, 
refinement, courage, and who had high ideals 
and filled many places of honor within the 
gift of the people. The McDowells were 
prominent at the siege of Londonbury on the 
oth of December, 1688, when one of the name 
helped to close the gates against the Irish, in- 
tent on blood and rapine. 

The antecedents of Ephraim McDowell 
were all brave men, as brave as any of the 
Greeks who fell at Thermopyle. Dr. Mc- 
Dowell was born in Rockbridge County, 
Virginia, November 11, 1771, and came to 
Kentucky with his father at the age of thir- 
teen. While only a mere child, he showed 
traits that were destined to develop a great 
man. He developed early into a strikingly 
handsome young man, being tall, very erect, 
black-eyed, and of gracious manners. He 
was indeed a commanding figure in any circle 
in which he chose to move. He was a splen- 
did conversationalist, well informed on all 
leading topics of his day, a great lover of 
music although not himself a musician, a 
great admirer of everything pertaining to 
nature, and more especially of flowers, for 
which he had a great fondness. In fact, 
he was a man of fine sense, a well poised 
mind, and of keen perceptions, readily appre- 
ciative of everything that was good and 
beautiful. 

The study of medicine was his own choice, 


tanate int has been singularly for- 


and after acquiring as good an education as 
could be had at that time he entered upon 
the studies of his chosen profession, upon 
which he afterwards shed so much luster. 

Shortly after coming to Kentucky, he en- 
tered school such as his neighborhood afforded. 
Later he went to Georgetown, Kentucky, to 
enter the then celebrated school of Worley 
and James. This was what was then called 
a Classical Seminary. Here he remained, 
closely applying himself, for some time and 
later went to Staunton, Virginia, where he 
first began the study of medicine in Dr. Hum- 
phrey’s office. He studied under Dr. Hum- 
phrey for two or three years. Little is known 
of Humphrey except that he enjoyed a good 
reputation and a large practice. Here in 
Staunton he met Dr. Samuel Brown, who was 
also studying under Dr. Humphrey. Mc- 
Dowell, after leaving Staunton, in company 
with Dr. Brown, went to Edinburgh, Scot- 
land, in 1793, where they entered the Univer- 
sity of Edinburgh and attended lectures dur- 
ing 1793 and 1794. While attending school 
here, he placed himself under the then re- 
nowned surgeon, John Bell. Under Bell he 
took a special course. Dr. Bell, at that time, 
was not connected with the University, but 
conducted a private quiz and many of his 
students, more especially McDowell and 
Brown, afterwards acquired a national repu- 
tation. Dr. McDowell was devoted to John 
Bell, and in after life frequently referred to 
him as his ‘‘accomplished instructor;” and 
it may be said withsut fear of contradiction 
that the idea of removing an ovary had its 
inception when Bell was lecturing on diseased 
ovaries and spoke of the utter futility of the 
methods of treatment then in vogue to re- 
lieve the condition. In the course of his 
address, he intimated that operation might 
relieve the trouble and at the same time re- 
lieve the patient. He never attempted their 


1 Read before the Academy of Surgery, Cincinnati, Ohio, January 9, 1912. 
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removal, though he was a most skillful and 
daring surgeon. 

McDowell read all the current literature 
that pertained to his profession, and bought 
new books which he frequently consulted. 
He possessed a good library for the time, and 
spare moments usually found him reading. 
He never would operate on any case, however 
trivial, without consulting the best surgical 
thought. It cannot be claimed for him that 
he was a highly educated man. He possessed, 
however, a good share of common sense, 
was a man of keen perceptions, had an 
inquiring mind, a retentive memory, and 
exercised judgment in everything that he 
undertook. 

McDowell was a man of pleasing manners, 
quiet, gentle, unassuming, never forcing his 
opinions on others, as is sometimes the case 
with men who occupy positions of like char- 
acter and dignity. He had strong convic- 
tions, and when he felt he was right, nothing 
could shake him, although he was willing to 
be convinced of error. It is said of him that 
when called in consultation, he acted with the 
utmost fairness to both the physician and the 
patient or his friends, never losing sight of 
the fact that the patient had certain rights; 
that is, that the patient should know his true 
condition if possible. He abhorred decep- 
tion, and would promptly refuse to meet a 
doctor in consultation who was known to 
practice in an unprofessional way. Above 
all else, he despised quacks and charlatans 
and would, under no circumstances, meet 
them. He had enemies among some of the 
best professional men, not because of any 
unprofessional act on his part, but because of 
the jealousy which prompted their acts. 
These happily grew fewer as time went on, 
and his true worth became known. He made 
friends and held them to him. He had the 
happy faculty, so necessary in our profession, 
of remembering names and faces. An in- 
stance of this: A lady came to Danville to 
consult him regarding herself. Upon meet- 
ing the doctor, he, without hesitation, 


called her by name and asked about the 
health of her sister upon whom he had 
performed a slight operation twenty years 
previous. 


Like most of the Scotch-Irish, he had a 
ready wit, enjoyed a joke, and would take a 
delight in playing innocent pranks upon his 
friends. He was a man of exemplary habits, 
and was never known to use profane language, 
or to indulge in coarse or vulgar stories. He 
did not use tobacco, and often said that he 
could never conceive how any person could 
chew the weed. He would occasionally take 
a small glass of sherry bounce or whiskey 
after he had experienced any unusual expos- 
ure. He was, however, very temperate in 
all things, even in eating, in which so many 
over-indulge. 

He was fond of such athletic sports as were 
indulged in in those days. It is said of him 
that while attending school he early became 
the peer of those contending for athletic 
honors. While studying in Edinburgh he 
easily outclassed all at foot racing. In fact, 
one of the Edinburgh papers at that time said 
of him, “ He has a superb physique, lithe and 
of almost Herculean strength.”’ Such was a 
notice that appeared after he had defeated a 
half dozen of the best runners in Scotland at 
that time. 

McDowell’s people were strict Presby- 
terians, and why he did not with such in- 
fluence affiliate with them is not known. 
While he was religiously inclined, he did not 
become a member of any church until after 
his marriage to Miss Shelby, a daughter of his 
father’s tried and trusted friend, Governor 
Isaac Shelby. Her influence over him was 
great, and shortly after their union he joined 
the Episcopal Church, of which his wife was 
a devout member. ‘Thereafter, he took a 
great interest in church affairs. He contrib- 
uted liberally toward its support, as is attest- 
ed by the fact that he donated the ground 
upon which the Episcopal Church in Danville, 
Kentucky, now stands. He trusted implic- 
itly in God, and when he was tried in the 
crucible of affliction he was never found want- 
ing in an abiding faith in Him who controls 
all things. That he was a pure Christian is 
shown in his last statement when his physi- 
cians told him to arrange his earthly posses- 
sions, for death was not far off. He replied, 
“All my earthly affairs are satisfactorily 
arranged; and what is of more importance 
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than all else, my peace with God is made, and 
in making that mysterious change from mortal 
to immortal, I have no dread, for I can 
truthfully say, ‘Though I walk through the 
valley of the shadow of death I will fear no 
evil, for Thy rod and Thy staff they comfort 
me;’ and I feel in parting with my beloved 
family and friends, that my life has been de- 
voted to their cause, that it has been the 
cherished object of my life to relieve suffering 
humanity; and I close my eyes in death for- 
giving those who have done me any injustice 
and with the happy and peaceful assurance 
of soon being with Him who has ever guided 
my earthly pilgrimage, who forgiveth.” As 
the last of those beautiful words was uttered, 
death had sealed his lips. 

His home life was pleasant. He was a de- 
voted husband and loving father; and, not- 
withstanding his extensive practice which 
often called him a hundred miles or more and 
would cause him to be absent from home for 
days, he never lost sight of the pleasure of the 
family circle, and all his spare time was spent 
in the bosom of his family, and often surround- 
ed by loving and admiring friends. He took 
great interest in beautifying his home, and 
would watch with interest and profit the de- 
velopment of his stock and the cultivation of 
his land. He had an overseer for his farm, 
as his practice would not permit his giving 
his whole time to it. He owned slaves, as 
did every man at that time, but he did 
not traffic in them, as he never thought 
it right to separate families. His slaves 
were devoted to him, as he ministered to 
their wants, never forgetting that they were 
human. 

While McDowell had many warm friends 
in Danville, Kentucky, and occupied an en- 
viable place in the community, being one of 
the original incorporators and curators of 
Center College, a prominent churchman, and 
in fact co-operating with every movement for 
the betterment of the community, still he had 
many things to annoy him. For instance, 
the negroes of Danville were afraid of him and 
would seldom venture out after dark unless 
McDowell was away from home; in fact, the 
ignorant class believed that he possessed some 
supernatural power and would cut them up 
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for pastime. This was instilled into them 
by their masters who did not like McDowell. 
Another story started that “riled” him was 
that Mrs. McDowell had been poisoned by a 
medical student in the doctor’s office, who was 
none other than a young lady dressed in man’s 
clothing. This story was accepted by some 
of the credulous, and not until after the above 
student had married and had become a father 
would they believe otherwise. Many things 
of this character were said and done to taunt 
and worry him, but for all that he simply con- 
sidered the source from whence they ema- 
nated, and never permitted himself to become 
angry unless the remarks reflected on his 
character or that of his family, when he would 
go to the limit to vindicate himself, as any 
courageous man would do. 

It is said that it was not necessary for him 
to have performed ovariotomy in order to 
become famous. The fact still remains, how- 
ever, that while he had acquired considerable 
reputation as a surgeon, the performance of 
ovariotomy for the first time in the history of 
the world (upon Mrs. Crawford) brought him 
into the limelight more prominently than he 
otherwise would have been, and gave to him 
a world-wide reputation as a surgeon and a 
benefactor to suffering women. 

It was on December 13, 1809, that Mc- 
Dowell was called to see Mrs. Crawford, re- 
siding in Green County, Kentucky. He soon 
diagnosed her condition, and much to the 
chagrin of the attending physicians, he told 
them that she had an ovarian tumor. They 
thought she was pregnant, and had gone over 
the usual time for delivery. He told the pa- 
tient very frankly that he had nothing to offer 
except an operation, and at the same time told 
her that he had never performed an operation 
of that character, and that it was not devoid 
of danger. She listened attentively, and with 
courage so characteristic of women of her 
type, told him to go ahead and she would take 
the chances. The result of this operation 
on Mrs. Crawford is quite well known, and 
needs no repetition here. While the opera- 
tion was being performed, there had assem- 
bled in the street in front of his office an angry 
mob to do violence to McDowell, who was 
“butchering a woman”’ inside. It must be 
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remembered that in those days law and order 
were not as well kept as at present; and had 
Mrs. Crawford died, doubtless they would 
have dealt violently with the operator, as the 
people thought it their duty to avenge any 
wrong that might have been done the woman. 
Fortunately she recovered and returned to 
her home to live in happiness and to bring 
into the world another child. It has been 
said elsewhere in this paper that McDowell 
was a devout Christian and a firm believer 
in the efficacy of prayer; and upon the eve of 
performing his famous operation, he retired 
and offered up a most earnest prayer, fervent- 
ly beseeching God to direct each and every 
movement, and to so guide his judgment in 
the performance of the operation and after 
treatment that only restoration to health 
would ensue. 

That McDowell was a good all-round sur- 
geon, that he was skillful and exercised good 
judgment, is attested by the fact that he per- 
formed many more difficult operations with 
success. He employed his nephew, Dr. James 
McDowell, who afterwards died, and Albin 
Goldsmith as his assistants. McDowell was 
an accomplished anatomist and every winter, 
in conjunction with his office students, of 
whom he usually had two or three, would 
dissect in the upper story of an old unoccupied 
building selected for the purpose. This 
building stood for a number of years after- 
wards, and was primarily used as the county 
jail for Boyle County. He would rehearse 
several times every step of any operation 
which he had to perform, and would require 
his assistants to give a succinct history of the 
nature of the trouble requiring the operation 
and the anatomy of the parts involved. It 
was the consensus of opinion of all competent 
judges who saw McDowell operate, that for 
coolness and dexterity he had no equal. He 
was a successful lithotomist, having performed 
the operation, up to 1828, twenty-two times 
without a death. The instruments shown 
were owned by McDowell and at his death 
were given to Dr. B. W. Dudley of Lexington, 
a famous lithotomist in his day, and after Dr. 
Dudley’s death these instruments were given 
to the late Dr. W. O. Sweeney of this city 
(Lexington, Kentucky), and through the 


kindness of the latter’s son I was allowed the 
privilege of having them photographed. 
They are in a good state of preservation ex- 
cept for the webbing shown in the picture, 
which is somewhat moth eaten. It was with 
these very instruments that he operated upon 
President James K. Polk, who came to Dan- 
ville, Kentucky, and placed himself under 
McDowell’s care in 1812. He was then 17 
years of age, and had suffered from stone in 
the bladder for several years. He took the 
stone home with him in his pocket instead of 
in his bladder, and many years afterwards, 
while President, wrote Dr. McDowell a beau- 
tiful letter thanking him for restoring his 
health. 

It has been said of him that he was the first 
to perform successfully, in this country, the 
Caesarean section; and while this is more or 
less traditional, it is entirely possible that he 
might have attempted it. Mrs. Ridenbau 
says of him, in her book, “‘ Upon three occa- 
sions he crossed the Atlantic Ocean to per- 
form the Cesarean section. The first two 
cases were successful, the last case was 
lost.” 

McDowell was the first man to venture 
partial removal of the inferior maxillary 
bone. Dr. Wood of New York City after- 
wards perfected the operation and got the 
credit, though McDowell was the originator, 
but he never reported the case. He operated 
with great success for strangulated hernia and 
tracheotomy. 

He was beyond peradventure the first man 
in this country to extirpate the parotid gland, 
as he did this operation upon a slave many 
years before McClelland or any other Ameri- 
can surgeon ever thought of it. 

Dr. Ephraim McDowell had a nephew 
named Joseph Nash McDowell. This gen- 
tleman was born in my home city (Lexington, 
Kentucky), and after receiving his education 
stayed for awhile with his uncle in Danville, 
Kentucky. He removed to Cincinnati and 
ther to St. Louis, and established the Mc- 
Dowell Medical College. This college at 
that time was considered one of the best in 
the South and West. Its name was, however, 
changed after the death of Dr. McDowell 
to the Missouri Medical College. 
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His appearance attracted general atten- 
tion. He was very thin, and much above the 
general height. His face was thin, features 
sharp, with high cheek bones and small 
piercing black eyes which seemed to look in- 
to the very recesses of one’s soul. He early 
became known as “‘saw bones,’’ which pseu- 
donym he bore through life. He was a very 
profane man, not hesitating to speak his 
mind either in or out of the operating room. 
He was devoted to his friends and an eternal 
enemy to those he did not like. He was a 
fine anatomist, and is said to have amputated 
more arms and legs than any other man in 
St. Louis. Much of his early life was spent in 
the household of his uncle, Dr. Ephraim 
McDowell, and it was here that he developed 
an attachment for his cousin Mary which 
amounted to true love. After a time he made 
known his intentions to her, to which she re- 
plied that she could never entertain more 
than a fondness for him as her cousin. He 
was persistent in his attentions to her and 
finally her father, Dr. Ephraim McDowell, 
told him in a kind but emphatic way that he 
could never marry his daughter. He _ be- 
came very angry and charged his uncle with 
influencing his daughter against him. From 
this time a coolness existed between the two, 
the nephew, Dr. J. Nash McDowell, leaving 
his uncle’s home and never returning, nor did 
he ever forgive him. 

He removed to Cincinnati, Ohio, where he 
enjoyed a good practice, there meeting Miss 
Drake, a daughter of Dr. Daniel Drake, whom 
he afterwards married and removed to St. 
Louis, and, as above stated, started the med- 
ical college which bore his name. In con- 
nection with this college, he started a museum 
which contained an attractive and extensive 
collection of specimens relating to surgery, 
rare and ancient war weapons, birds, statuary 
and many things of interest. The doctor 
was fond of displaying his curios to visitors, 
and no one thought of going to St. Louis with- 
out seeing the McDowell Museum. 

When the war came on, Dr. Joseph Nash 
McDowell answered the call and enlisted on 
the confederate side; when the war was over, 
he returned to St. Louis to find his museum 
destroyed, his college dilapidated, and every 
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vestige of the once beautiful grounds ruined. 
The authorities had used his college as a pris- 
on, and the yard in which he took so much 
pride was used as a hangman’s ground, where 
several men had expiated their crimes upon the 
gallows. The doctor was in despair. Final- 
ly some friends started him up again by ad- 
vancing him money. His college put on a 
new dress, and an effort was made to reclaim 
its once renowned position among medical 
colleges. 

The eccentricities of Dr. Joseph Nash Mc- 
Dowell were so great that had he lived in the 
present time he would be classed with the 
legion of ‘‘cranks.”’ 

The idea of erecting a monument to Dr. 
Ephraim McDowell to commemorate his 
great achievement, originated with the late 
Dr. John D. Jackson of Danville, Kentucky. 
Dr. Jackson brought this to the attention of 
the Kentucky State Medical Society, and be- 
fore the American Medical Association. Dr. 
Jackson died soon after, and this work fell 
upon Dr. Lewis McMurtry, then of Dan- 
ville, but now of Louisville, Kentucky. 
Funds were soon raised throughout this 
country and at the dedication many notable 
men occupied seats on the platform, such as 
Drs. Samuel D. Gross, Whittaker, Seely, 
Ayres, Stevens, Lewis A. Sayre, and V. P. 
Gibney, besides members of the Kentucky 
State Society, the Governor of the State, and 
others notable in their respective vocations. 
The dedication of the monument occurred 
on the 4th of May, 1879, in Danville, 
Kentucky. The monument is a tall. shaft 
of Virginia granite. A bronze medallion of 
McDowell adorns one side and _ beneath 
the medallion is his monogram with the 
words, 


‘Honor to whom honor is due.” 


On the front is inscribed, “A grateful pro- 
fession reveres his memory and treasures his 
example,” and on the opposite side are the 
words, ‘‘Erected by the Kentucky State 
Medical Society, 1879.” On the western 
face is inscribed his place and date of birth, 
and the date he located in Danville. It is 
located near the center of the city, in a small 
park. 
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At the dedication of this monument, the 
late Dr. Samuel D. Gross, as stated above, 
was present and made a beautiful address, 
the late Dr. Cowling presenting him with 
the ‘door knocker” from McDowell’s front 
door. He responded in a most touching 
manner, saying he would ever keep sacred 
this memento presented to him on this mem- 
orable occasion, and that it would be placed 
under lock and key with other valuables that 
he prized and that it should always remain 
in his family and would ever be dear to him, 
as around it clusters so much medical history 
of an almost forgotten past. 

It may be said of Ephraim McDowell that 
he was certainly ‘‘a man among men.”’ He 
was a man who used his talents to the best 
possible advantage and accomplished much 
thereby. When we stop to think of the time 
in which he lived, the meager opportunities 
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Monument erected to McDowell, in Danville, Kentucky, 
by the Kentucky State Medical Society and other physi- 
cians throughout this country to commemorate his great 
achievement. 


for intercourse with other physicians, the poor 
facilities for travel, the crude ideas they had 
of certain diseases, the unsettled state of 
many things that pertained to medicine, 
and above all the fact that anwsthesia was 
not known, it is almost beyond our compre- 
hension, now in this day and time of ad- 
vanced science. 

It has been said that were it possible for 
men like McDowell and John Hunter to come 
back, they would not know how to conduct 
themselves in a modern hospital. This, gen- 
tlemen, is not a tenable view to take, from 
the fact that they accomplished so much with 
so little outside help; for it must be remem- 
bered there were no research laboratories or 
other sources of help which we now have, and 
it is not possible to conceive what they might 
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McDowell performing his famous operation (ovariotomy) on Mrs. Crawford. This was drawn from memory 
by Dr. Witherspoon, who was present at the operation. 


House in which McDowell performed his famous operation on Mrs. Crawford with success. This house is sti!l 
standing in Danville, Kentucky. 
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Instruments that McDowell used in his operation on President James K. Polk for stone in the bladder. 


have accomplished had they been more for- 
tunately situated. Too much credit cannot 
be given to such men, as it is largely through 
their efforts that many of the sound surgical 
principles practiced at the present day have 
been evolved. 

On June 20, 1830, when the great surgeon 
passed away, the medical profession of this 
country sustained a distinct loss, and many 
a sigh was heaved when the sad_ thought 
came that it would be a long time before his 
mantle would find worthy shoulders. 

He has been followed by many gynecolo- 
gists whose work has added luster to the 
fame of American surgery, but it is doubtful 
if the names of any of them will last longer 
than that of this kindly western surgeon, who 
chose for his life’s work a place far from the 
then recognized centers of surgical thought. 

And it is to be hoped that the sweet memo- 
ries and fond recollections of such an ex- 
emplary man as McDowell shall ever remain 
clear; and that the time will never come when 
the name of such a benefactor will be for- 
gotten. May his name live on through ages, 
long after you and I have been laid to rest, 
and may it be to the coming generation a 
stimulus for better work and high ideals, as 
it has ever been in the past. 


Lithotomy instruments and case. 
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DEPARTMENT OF TECHNIQUE 


PYLORECTOMY BY 


THE BASTING 


STITCH METHOD 


By H. H. KERR, M.D., C. M., Wasurncton, D. C. 


Surgeon, Freedmen’s Hospital; Surgeon, Children’s Hospital; and Associate Surgeon, Providence Hospital 


HE operation of gastroenterostomy, in 

the treatment of stenosis of the pylorus, 
has attained a definite place in gastric 
surgery. It has proved curative and life-saving 
in a great number of cases. But the demon- 
strated fact that the indurated ulcer, which is the 
etiological factor in this stenosis, is prone to 
malignant change is indicative of a resection of 
that ulcer if possible. With our present tech- 
nique such a resection is accomplished by closing 
the duodenal and stomach stumps and perform- 
ing the no-loop posterior gastrojejunostomy. 
This prolonged procedure is not usually carried 
out, but a simple gastroenterostomy performed 
to drain the dilated stomach. It is becoming more 
and more recognized every day that a gastro- 
enterostomy is far from an ideal operation. It 
is a makeshift, and, although it allows an outlet 
from a partially obstructed viscus, it alters the 
normal physiology of stomach digestion. The 


normal churning action of the pyloric portion of 
the stomach on the digesting food is lost and the 
highly important secretions of this region are 


Fig. 1. 
area to be resected. 


Clamps applied (two pairs) on either side of 


probably greatly reduced. It is also probable 
that the reflex action of these secretions on the 
upper intestinal flow of the bile and pancreatic 
juice is greatly interfered with. 

Billroth, in 1881, when first suggesting the 
surgical treatment of pyloric stenosis, performed 
the ideal pylorectomy by the open method. 
But this operation produced a very high mor- 
tality and was abandoned. The old bugbear of 
intestinal anastomosis, i. e., failure of union and 
leakage at the mesenteric attachments, was 
responsible for the failure of this operation, and 
led Billroth to adopt gastroenterostomy in 
1885. Since then it has become modified and 
improved and is now the popular operation for 
this condition. The constant use in all intestinal 
anastomosis of the aseptic basting stitch method, 
as published by Dr. E. M. Parker and myself in 
the Bulletin of the Johns Hopkins Hospital for 
May, 1907, has given me such confidence in the 
method that I was led to adapt it to pylorectomy 
in the following case. 

The use of the crushing clamps, which oblit- 


Fig. 2. Stomach and duodenum divided between each 
pair of clamps. Pylorus removed. Basting stitch applied 
over clamps, closing stomach and duodenal stumps. 
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Fig. 3. Basting stitch tightened after removal of 
clamps, inverting stomach and duodenal stumps. 


erate the triangular, peritoneally-bare spaces at 
the mesenteric attachments, allows the insertion 
of the temporary basting stitch in peritoneum. 
With the withdrawal of the clamps and the 
automatic inversion by the basting stitches, the 
entire circumferences of the closed duodenum 
and stomach become covered with peritoneum. 
An anastomosis between these peritoneal-covered 
ends will unite promptly and will not leak. As 
the first two inches of the duodenum are covered 
with peritoneum, we have ample room for the 
resection on this side. On the gastric side the 
clamps may be applied as far from the pylorus 
as is deemed expedient; it only being necessary 
to see that the clamps crush the stomach wall 
throughout the entire length of their blades. I 
am now having a clamp made on the order of the 
Kocher stomach clamp for gastrectomy, to be 
used in the same way. The rapidity and ease 
with which the resection is performed and the 
splendid result obtained in the reported case have 
led me to submit the operation to the profession. 

We have here an operation which (a) removes 
the obstruction from the dilated stomach, (b) 
does not change the usual course of digestion, (c) 
removes an ulcer scar that is liable to become the 
seat of cancer, (d) is rapid, (e) safe and (f) aseptic. 

I. W., seamstress, aged 48, widow, admitted to Freed- 
men’s Hospital, September 2, 1911, complaining of pain 
in the epigastrium and occasional vomiting. Her family 
and personal history was negative. Her present illness 
began in March, 1911, with nausea and vomiting after 
eating. This continued for about two weeks, when there 
developed, in addition, a burning sensation in the epigas- 
trium, and, about three weeks later, a tenderness in the 
same region. Later on, she improved of these symptoms 


Fig. 4. Anastomosis with continuous suture outside 
basting stitches. Upper stomach stump to be closed and 
basting stitches then withdrawn. 


but began to notice distention and fullness after eating. 
This has steadily progressed and is now accompanied by 
griping pains and ‘‘hardness of the stomach.” 

Present condition: Appetite fair, nausea and occa- 
sionally profuse vomiting. Disagreeable taste in the 
mouth, markedly constipated, pain in abdomen, has lost 
about fifty pounds in last two months. 

Examination: Patient of fair-sized frame, but poorly 
nourished. Abdomen appears fuller in the left flank. 
There is some resistance on palpation over the epigastrium 
and down the left side of the abdomen. Some tenderness 
just above the umbilicus. No definite mass can be made 
out. On flicking the abdomen, after eating, well marked 
peristaltic waves can be scen passing from left to right over 
the region of the stomach. Succussion is easily obtained 
and the lower border of the stomach is made out two 
finger-breadths below the umbilicus. The examination 
is otherwise negative. 

A diagnosis of pyloric obstruction was made and she 
was referred to the surgical sérvice. 

Operation, October 23, t911. Abdomen opened under 
ether and dilated stomach, with cicatricial stenosis of the 
pylorus from the indurated ulcer, disclosed. ‘The gastro- 
hepatic omentum and gastrocolic omentum were divided 
between ligatures for a distance of two and a half inches 
above and below the pylorus. The gastric, the pyloric 
branch of the hepatic and the gastroepiploic arteries 
were divided. A pair of crushing clamps in apposition 
was applied across the beginning of the duodenum and a 
pair across the pyloric end of the stomach proximal to the 
ulcer scar. Division of the duodenum and stomach be- 
tween each pair of clamps and pylorus removed. Basting 
stitch applied over each clamp, closing the duodenum and 
stomach respectively. Clamps removed from under loops 
of basting stitches and stumps inverted automatically by 
drawing tight the basting stitches. Anastomosis of 
duodenum to lower half of stomach stump with a con- 
tinuous Lembert suture. Upper half of stomach stump 
also closed with continuous suture. Basting stitches 
withdrawn and stoma demonstrated by invagination on 
the finger of the anterior stomach wall into the duodenum. 
Abdomen closed in layers. Smooth, uninterrupted recovery. 
Five months after operation in perfect health. 
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A NEW AND SIMPLE FORM OF APPARATUS FOR NITROUS OXIDE- 


OXYGEN 


ANAESTHESIA 


By JOSEPH MARSHALL FLINT, M. D., New Haven, Connecticut 
Professor of Surgery, Yale University 
(From the Surgical Laboratory of Yale University and the Continuous Surgical Service of the New Haven Hospital) 


T is with some hesitation that I present the 
] apparatus described in this paper; especially 
as there have been, within the last two years, 
a number of appliances perfected which have 
been successfully used in many thousands of 
cases. In our service, we have been forced to 
depend upon nurses for anesthesia, and, while 
their work has been eminently satisfactory in 
general and a marked improvement over the 
rotating system of interne anesthetists in par- 
ticular, we have still had to face the problem of 
a woman's inherent dislike of complicated appa- 
ratus. Furthermore, all of the appliances which 
we have had an opportunity of examining have 
seemed to possess certain defects in requiring far 
too much attention to the manipulation of the 
valves and the fixation of the mask to the face. 
In the use of the rebreathing principle, which 
has been so effectively popularized by Gatch, 
most of the appliances on the market have an 
inherent defect in placing the rebreathing bag 
at a distance from the mask and introducing a 
large dead space which may, in some cases, have 
a capacity of more than the entire tidal air. It 
must be obvious that in such instruments, the use 
of the rebreathing principle loses most of its accur- 
acy and that the mixture of gases in the bag occurs 
only by diffusion unless the tidal air itself enters 
the bag and is not confined to the mask and the 
tube connections. To be most effective, the 
rebreathing bag should be placed as near the 
mouth as possible so that the expired air enters 
the bag at once and has the freest possible dilu- 
tion in order to keep the CO, content at a mini- 
mum. This is especially important as the last 
part of the tidal air contains the most CO.. The 
objection to this obvious advantage in an appa- 
ratus has been the annoyance caused by the bag 
to the anesthetist who has had to hold the mask 
to the face and manipulate the valves controlling 
the rebreathing as well as those delivering the 
nitrous oxide and oxygen. In our apparatus, we 
have obviated these disadvantages by the fixation 
of the mask and a simplification of the valve so 
that the anesthetist may have both hands free 
in case of necessity to attend to the apparatus or 
the patient as the occasion demands. 
For the methods of administration of nitrous 
oxide-oxygen anesthesia, the reader is referred 


to any of the articles that have recently appeared 
on this subject; especially those of Gatch, in which 
the method with its advantages and disadvan- 
tages is fully discussed. The present paper is 
confined to the presentation of a cheaper and 
simpler form of apparatus to those who have 
found anesthesia by the gas method safer and 
better for the patient. 

The nitrous oxide and oxygen are carried on 
an ordinary tripod stand which is compact and 
of the right height to be conveniently reached by 
the right hand. (Figs. 1and 2.) It isarranged to 
carry two oxygen and two gas cylinders so that a 
reserve cylinder of each is always on hand. At 
the outlet is placed an ether bottle (Figs. 1 and 2) 
controlled by a valve so that by a simple turn of 
a milled head, the gas may be diverted through 
the ether making it possible to administer ether 
in any desired quantity with the nitrous oxide 
and oxygen. Ordinarily, the gases pass over the 
bottle directly to the bag unless the valve is 
turned. The quantity of ether is dosed by the 
degree to which the milled head of the valve on 
the ether bottle is turned. In this way, it is 
possible either to give just enough ether to pro- 
duce relaxation or sufficient to induce ether 
narcosis when nitrous oxide is used simply as a 
preliminary to the ordinary ether anesthesia. 
From the stand, a tube runs directly to one end 
of the bag while the other end is provided with a 
metal tube by which it can be attached to the 
mask through an ordinary friction joint (Fig. 
3D) one tube fitting snugly in another on the 
mask. 

The mask that we have used is one devised by 
Brat for mine rescue work which comes nearer 
the solution of the difficult problem of fitting the 
human face than any other that has yet come to 
our attention. The essential part of the mask is 
made of malleable rubber so that it can be easily 
bent. The cushion instead of being pneumatic 
is filled with a form of rubber powder. Incorpo- 
rated in the mask is a wire which is easily bent 
to fit the face, and at the same time gives the 
mask a certain amount of rigidity. Projecting 
from this wire are three loops by which the mask is 
fixed to the face (Figs. 1,2,and 3.) This is accom- 
plished by means of straps with hook ends. In- 
serted in the straps, to maintain a proper degree 
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Fig. 1. 


of elasticity and tension on the mask at the same 
time are three springs. In its adjustment to the 
face, the mask is roughly moulded to fit, when the 
straps are pulled tight until the proper degree of 
tension is obtained when the portion in contact 
with the face is squeezed in to fit the difficult 
recesses about the eyes, nose and mouth. After 
its adjustment in this way, the most that is neces- 
sary for the anesthetist to do to hold it in position 
is to put the palm of the left hand under the 
patient’s chin to prevent dropping of the jaw and 
a consequent leak around the angles of the 
mouth. 

On the mask is an expiration valve which is 
controlled by the handle of a small toggle joint. 
When this handle is erect (Figs. 2 and 3 B), 
expiration is free and unhindered. By simply 
flipping the handle of the joint over with the 
finger (Figs. 1 and 3B), the valve is closed and 
no escape during expiration is permitted. In 
consequence, the patient breathes back and forth 
into the bag. On the tube leading to the re- 
breathing bag are a series of fenestra (Fig. 3 C) 
that can be closed by turning the ring covering 
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Fig. 2. 


them. This byway is used as a breathing vent 
before the anesthesia is begun. 

In using the apparatus, the mask is first ad- 
justed and fixed in position with the patient 
breathing freely through the open tube and the 
expiration valve with the handle of the toggle 
joint (Fig. 3 B) directed up. The byway (Fig. 
3 C) is open. The bag is then attached to the 
mask by means of the friction joint. (Fig. 3 D) 
The byway is then closed by the ring (Fig. 3 C) 
and the bag filled with nitrous oxide. Inspira- 
tions come from the bag and are largely dis- 
charged through the expiration valve. A small 
portion of the tidal volume re-enters the bag. 
It takes about twenty respirations to empty a 
full bag. The bag is refilled as necessary. The 
patient is not allowed to become cyanosed, but 
is supplied with enough oxygen to keep him a 
dusky red color. 
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Whenever it is desired to induce rebreathing, 
all that is necessary is to flip the toggle joint with 
the finger when the expiration valve is closed and 
the patient, in consequence, breathes back and 
forth into the bag. At any time should it seem 
desirable to add ether to the mixture, the milled 
head on the ether bottle is partly turned and 
nitrous oxide and oxygen is allowed to pass 
through the ether until the bag is full. In this 
way, the ether is first diluted with the gases in 
the bag. When it is desired to induce ether 
anesthesia with nitrous oxide, it is not necessary 
to fix the mask to the face, but simply hold it in 
position with the left hand. Anesthesia may be 
induced with about half a bag of nitrous oxide, 
when the ether may be added and after a few 
respiratory cycles, the mask can be substituted 
with the ordinary cone. One of the objections 
to the fixation of the mask is the possible neces- 
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sity for prompt removal in cases of urgency. 
Owing to the presence of the springs on the 
straps, this can be done instantly by unhooking 
one strap and turning back the mask or air can 
be admitted at once by opening the fenestra or 
pulling out the friction joint by which the re- 
breathing bag is attached to the mask. 

To recapitulate, the advantages of the appara- 
tus lie in its simplicity, the fixation of the mask, 
permitting the anesthetist, in case of emergency, 
to have both hands free, the attachment of the 
breathing bag to the mask which reduces the 
dead space; the simple form of expiration valve 
which controls either rebreathing or free expira- 
tion by a single movement of the finger; and the 
availability for the induction of ether narcosis 
by nitrous oxide, as well as for nitrous oxide- 
oxygen anesthesia. The entire apparatus should 
cost without the tanks something like $35.00. 


KELOID FORMATION IN 


SCAR AFTER MASTOID OPERATION! 


By EMIL AMBERG, M.D., Detroit, MicHiGAan 


N a paper entitled “Why Mastoiditis is 
Sometimes Misunderstood” (Medical Record, 
April 17, 1909), I reported a case in which the 

mastoid process in a boy fourteen years old was 
found destroyed, exposing the dura of the 
posterior cranial fossa. 

About six months after the operation a tumor 
was noticed in the scar. When I saw the patient 
again, the scar looked as depicted in the accom- 
panying photograph. Against my advice, he had 
the tumor removed in December, 1910, and was 
subsequently treated by X-rays. In October, 
1911, the father reported to me, from Chicago, 
that it did not yield to the X-ray treatment, that 
it seemed to become softer and less prominent. 
The boy experienced considerable itching in the 
scar. On January 17, 1912, the father wrote to me, 
upon inquiry, that the upper part seemed to be 
as large as when it was excised about a year ago, 
but that the lower part seemed not to have grown 
any larger. He feels that the X-ray treatment 
was absolutely of no value. I might mention 
that the excision did not extend in all directions 
into the healthy tissue, and that I am informed 
by Dr. Varney that he was extremely careful 
with the X-ray treatment on account of the 
exposure of the brain. Dr. G. H. Fox, in his 


“Photographic Atlas of the Diseases of the Sl:in,” 
says that keloid has a notable tendency to recur 
after excision. 


He says that it might be mistaken 


for a hypertrophic cicatrix. 
this tumor. 

Urbantschitsch (page 436, 1910 edition) says 
that only rarely a puffed up cicatricial tissue is 
present, and that it is found most frequently in 
weak persons, or in those with general diseases. 
He describes a keloid which developed two 
months after the operation in the scar. It 
reached the size of a nut in the course of two years, 
and gradually shrunk to the size of a goose- 
quill. 

Keloid formation in scars after mastoid opera- 
tions is exceedingly rare. 


This may apply to 


Read before the Detroit Oto-laryngological Society, March 19, 1912. 
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A NEW RETRACTOR-DRAIN 


IN THE TREATMENT OF SMALL 


IN- 


FECTED WOUNDS ABOUT THE HAND 
By WALTER C. CRAMP, M. D., New York City 


Assistant Visiting Surgeon to Bellevue Hospital 


age is, without doubt, the most important 

consideration in the treatment of infec- 
tions about the hand. Oftentimes trivial wounds 
poorly drained become most serious conditions, 
and when we consider the important anatomical 
structures here, many of which are superficially 
placed and exceedingly prone to invasion by pyo- 
genic organisms, this aspect of the management 
of these cases often assumes an important rdle. 

In the city dispensaries where most of these 
infections are observed, every type of drainage 
has been employed, including gauze, rubber 
tissue, rubber drain, horsehair, silk-worm gut, 
and rubber tubing supplemented in some instances 
by the Bier suction-cup; but most of these 
measures are unsatisfactory, inasmuch as they, 
for the most part—particularly the gauze—plug 
up the wound by reason of coagulation of blood 
and the drying of the pus around the edges, thus 
failing to serve the purpose of an ideal drain. 
And especially is this true when the pernicious 
custom is adopted of applying a tightly fitting 
bandage on the hand or finger, as the case may be, 
which procedure in itself precludes the possibility 
of efficient drainage. 

Impressed with the universally poor drainage 
afforded by these measures, and the resulting 
complications often present, the writer, after 
extensive experimentation, constructed a _re- 
tractor-drain which overcomes all the disad- 
vantages possessed by those mentioned, without 
imposing new faults, and which has had a practical 
trial with uniformly good results. 

The retractor-drain (see cut) is made of a strip 
of steel a quarter of an inch in width, nickel- 
plated, and bent into the shape of the Greek letter 
Upsilon, the ends of the legs projecting at right 
angles for one-eighth of an inch and curled over 
at the ends, the steel giving a spring to the drain 
and also permitting of its easy sterilization. 

The retractor-drain is made in three sizes 
(found to be the best working sizes for this 
particular variety of wound) — one-eighth inch, 
one-quarter inch, and one-half inch, based on 
the distance between the legs. 


N EXT to the properly placed incision, drain- 


After the pus is evacuated, the drain is inserted 
by pressing together the ends of the legs, intro- 
ducing it into the wound and allowing the recoil 
of the steel to open the lips of the wound. It 
is removed in the same manner by pressing the 
legs together. 

There is no more pain incident to its use than 
with the other means of drainage, if the proper 
size drain is employed. There is little danger of 
displacement of the drain if ordinary precautions 
are taken, although a piece of silk may be ad- 
vantageously tied to the bridge of the drain on 
either side and the ends incorporated in the 
dressings, to obviate this possibility. The drain 
has been used in many cases with uniformly good 
results, the patients suffering no inconvenience 
from its employment, and I have never seen any 
injury to tissues due to contact of the drain. 
After the drain is in place, copious amounts of 
gauze are lightly placed over it and kept moist 
by saline solution or a mild antiseptic to 
favor drainage, and this gauze is held in place by 
a loosely fitting bandage, the whole hand and 
arm being immobilized by a splint. 

The advantages claimed are: 

1. That it holds the lips of the wound apart 
and thus allows free drainage. 

2. That it is easily and quickly sterilized by 
boiling and can be used again. 

3. That the wound can be irrigated without 
its removal. 

4. That it is inexpensive. 

5. That a smaller incision is necessary as 
compared with other drains. 

6. That the length of time for treatment is 
lessened. 
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REGURGITATION OF FLUID FROM THE BLADDER TO THE KIDNEY, 
DURING URETERAL CATHETERIZATION ? 


REPORT OF CASES 


By F. R. HAGNER, M. D., WAsHINGTON 


Professor of Genito-Urinary Surgery, George Washington University; Attending Genito-Urinary Surgeon, George Washington University 
Hospital, and Garfield Memorial Hospital 


INCE reporting on June 17, 1908, my first 
S case of regurgitation of fluid from the 
bladder to the kidney during ureteral 
catheterization I have noted this phenomenon 
in three other cases. They would unquestionably 
have escaped notice had we not been on the look- 
out for them. In all of the cases a chronic pyel- 
itis was present; two tubercular cases, one double 
renal calculus case, and one case of pyelitis due 
indirectly to prostatic obstruction. In all of the 
cases the ureter was thickened, causing more or 
less deformity of the ureteral orifice. 

The bladder capacity of the different cases 
varied considerably, one of the tubercular being 
95 cc., the other 200 cc.; the case of double renal 
calculus 275 cc., and the case with prostatic ob- 
struction 400 cc. The first indication that this 
condition is present in a case is the unintermitting 
escape of pale fluid from the ureteral catheter. 
The method I have used in all my cases to prove 
the existence of this condition is as follows: The 
ureteral catheter is inserted into the ureter and 
passed to the pelvis of the kidney. The fluid from 
the bladder is then withdrawn, the ureteral 
catheter being left in situ. The bladder is 
then filled with a five per cent argyrol solution 
and as soon as the known capacity of the bladder 
is reached the black fluid will pour in a stream 
from the ureteral catheter, thus proving unques- 
tionably that it has passed from the bladder 
through the deformed ureteral orifice around the 
catheter to the kidney pelvis and escaped through 
the lumen of the catheter. By the syphonage 
effect of the catheter in the ureter it is possible 
to run a great deal more of the fluid out of the 
kidney than one would consider could ascend 
to the kidney after the bladder had reached its 
full distention. It might be possible to syphon 
all the fluid if the ureteral catheter were left 
in place a sufficient length of time. 


The first case (already reported) was a male of 57 years 
with tuberculosis of both kidneys. The regurgitation 
occurred from the right kidney but not from the left. This 
was an inoperable case. 

The second case, July, 1909, in a male 30 years of age, 
was not unlike the first except that the patient had a 


larger bladder capacity, the left kidney being the seat of 
tuberculosis while the right was normal. The patient was 
operated upon, the kidney removed, and when last seen, 
he was in good health. 

The third case, November 1, 1910, was a male 62 years 
of age, upon whom Young’s perineal prostatectomy had 
been performed September 21, 1909, with a most successful 
result. The patient had no residual urine and no frequency, 
but was never relieved of his pyuria although frequent 
bladder irrigations with different fluids were resorted to. 
He was cystoscoped at Garfield Hospital November 1, 
1910, his bladder capacity being nearly 400 cc., with evi- 
dences of mild diffuse cystitis. The right ureteral oritice 
was normal and urine collected from this side was free 
from pus; on the left side the ureteral orifice was of the 
typical golf hole variety and easily admitted a No. 6 
ureteral catheter. Purulent fluids escaped in a stream 
from this catheter. The catheter was passed up the 
ureter 31 cm. I was suspicious that there was some 
regurgitation of fluid from the bladder in this case and it 
was so proved when I filled the bladder with argyrol. The 
patient is in good health but still has his colon bacillus 
infection and his pyuria. 

The fourth case, May 24, 1911, was a male 34 years of 
age. He had renal calculi in both kidneys and a double 
pyonephrosis; bladder capacity 275 cc.; both ureteral 
orifices were thickened and had all the evidences of chronic 
inflammation. On the day that I examined this patient, 
Dr. Howard Kelly, of Baltimore, was present and I dem- 
onstrated this phenomenon to him. He informed me that 
he had never known of its occurring and had never heard 
of it before. The appearance of the ureters was identical 
on the two sides, yet regurgitation occurred only on the 
right side. Nephrotomy was performed on the right side, 
several calculi removed and a pyonephrotic organ which 
was gravely diseased was drained. An effort was made to 
cause regurgitation from the bladder to the kidney with- 
out the presence of a ureteral catheter at the time of the 
operation, but I was unable to demonstrate this, although 
it probably does occur and accounts for the presence of a 
urinary fistula after removal of a kidney. This patient 
lived two weeks, dying from a gastromesenteric ilius, 
demonstrated at autopsy. Examination of the unoper- 
ated kidney showed as many calculi and as grave 
lesions of the kidney structure as on the operated side. 
Both ureters were enlarged and very much thickened 
but dissection through the bladder wall of the ureteral 
orifice revealed no perceptible difference except possibly 
a little more thickening of the trigone on the right side 
than on the left. 


I believe that this phenomenon occurs only in 
chronic inflammatory diseases of the ureteral 
orifices and is produced by infiltration and 
cicatricial tissue formation in this region which 


1Read before the American Association of Genito-Urinary Surgeons, Philadelphia, June, 1912. 
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causes a destruction of the valve-like arrange- 
ment in the normal ureteral orifice. 

I do not know that this observation is of any 
great practicable importance as I believe it occurs 
only in the presence of chronic ureteritis affecting 
the lower portion of the ureter; but it could easily 
mislead an observer into thinking a pyonephrotic 
kidney was secreting fluid when in reality there 
might be no secretion at all, but a regurgitation 
from the bladder. 
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None of the monographs or text books on 
ureteral catheterization to which I have had 
access mention this phenomenon; and as I have 
demonstrated four cases in four years, I feel 
sure that other cases have occurred and escaped 
our attention. I might add that being on 
the watch for this condition I have had several 
other cases that I suspected but in testing 
them out found that this condition did not 
exist. 


TECHNIQUE OF SUPRAPUBIC PROSTATECTOMY 
By G. KOLISCHER, M.D., Cuicaco 


BASE my technique for suprapubic pros- 

tatectomy on the contention that bladder 

operations should follow out sound surgical 
principles, as used in modern surgery in other 
parts of the anatomy. Two of the most impor- 
tant demands are free exposure of the parts to 
be dealt with and proper hemostasis. 

The procedure in detail is as follows: About 
half an hour before the operation hard gauze 
bandages of about three inches in width are tied 
around the four extremities of the patient as 
close as possible to the groins and the armpits 
respectively, in such a way that only the veins and 
not the arteries are compressed. By this pro- 
cedure a great portion of the patient’s blood is 
sequestrated in the extremities. That this has 
been accomplished is indicated by a high degree 
of cyanosis in the skin of the limbs. By virtue 
of this reduction of circulation (Klapp) the 
patient requires a lesser amount of the anesthetic 
given, the hemorrhage during the operation is 
strikingly diminished, and the autotransfusion 
following the release of the constriction acceler- 
ates the immediate recovery from the operative 
shock. Before the operation is begun, the bladder 
is filled with 150 cc. of a 1:3000 silver nitrate 
solution. Then the catheter is removed and 
around the penis is tied a gauze strip, in order to 
prevent ejection of the filling fluid. In case 
catheterization should be impossible one relies 
on the natural distention of the bladder by re- 
tention. 

The patient is now placed at a very slight slant 
in the Trendelenburg position. I learned to avoid 
any excessive elevation of the pelvis on account of 
untoward intestinal complications that I observed 
and which I cannot ascribe to anything save 
exaggerated elevation of the hips. 


Now a median incision beginning an inch above 
the upper contour of the symphysis is made, 
running up from five to six inches toward the 
umbilicus. Skin, subcutaneous fat and fascia 
of the recti are severed with the knife; the belli 
of the recti are separated bluntly. The index 
finger is now wrapped up in wet gauze and the 
peritoneum is stripped off the bladder up to an 
imaginary transverse line crossing the upper 
angle of the incision. The detached reduplica- 
tion of the peritoneum is held back temporarily 
by packing with a laparotomy sponge. In order 
to avoid any unnecessary traumatism I do not 
use any retractors during this work. After the 
anterior aspect of the bladder has been exposed, a 
bayonet shaped spatula is inserted into the lower 
angle of the wound and the bladder is incised with 
a bistouri. The incision is made from above 
downward so as to exclude any possibility of 
opening the peritoneum. The contents of the 
bladder, now flooding the field of operation, is 
taken up by large sponges, the spatula is slipped 
into the lower angle of the bladder wound and an 
ordinary retractor is inserted into the upper angle. 
Exposing of the interior of the bladder is accom- 
plished by traction in the occipito-caudal direc- 
tion. The spatula that I use is highly polished 
so as to refract light into the depth of the viscus. 
The interior of the bladder is now explored by 
palpation and by inspection in order to detect 
complications that may be present and in order 
to ascertain character and topography of the 
prostatic obstruction. It is of main importance 
to locate the internal urethral orifice and the 
groove produced by the internal sphincter run- 
ning around the base of the tamor because on 
these two landmarks depends the placing of the 
incision to be made in the lining and the trigonal 
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wall of the bladder, in order to reach the pros- 
tatic tumor which is to be removed. The most 
prominent part of the prostate is now seized 
by boring into it with a fine corkscrew or 
by catching it with a suture, and is then 
pulled upward. If one encounters a large, 
soft prostate with a marked vesical protrusion, 
then that is all that is necessary for the continu- 
ance of the operation, but if the protrusion be 
not very well developed, or if the whole obstruct- 
ing part be rather small, an additional factor 
for good exposure has to be introduced, that is, 
the insertion of an assistant’s two fingers into the 
rectum, which forces the prostate and bottom of 
the bladder upward. 

The same holds good in case a properly de- 
veloped cleavage cannot be established, thus 
changing the intended enucleation into an exsec- 
tion of the tumefaction. After the prostate is 
fixed and its most protruding part is exposed, 
the mucosa over it is incised with a pointed knife. 
This incision is placed halfway between the in- 
ternal urethral orifice and the sphincteral groove 
and runs alongside the prostatic urethra. It is 
important to really make an incision and not 
simply to scratch the mucosa. In incising, one of 
course will be careful to avoid severing any 
atheromatous artery which occasionally will run 
in distinct relief across some part of the prostatic 
protrusion. This incision will have a length from 
one to one and a half or two inches, according 
to the size of the tumor. The incision is deepened 
until the palpating finger cannot feel any more 
tissue movable over the part to be enucleated. 
Then the index finger or a Kocher sound tries to 
find the cleavage. The upper retractor is now 
removed in order to give the hand free play. 
After this is accomplished, the finger tries to 
proceed with the enucleation, which can be finish- 
ed without the control of the eye if no difficulties 
arise. If the enucleation proceeds smoothly, the 
corkscrew or the tenaculum or suture is with- 
drawn when the enucleation reaches the point of 
its insertion. 

The difficulties above alluded to may be two- 
fold. The finger may be stopped by a dense 
strand that runs from the part to be enucleated 
to the surrounding structures. Such a strand 
must not be torn but ought to be exposed to the 
view and then clipped off as closely as possible 
to the bed of tumor. This procedure is repeated 
in each instance. Or a proper cleavage cannot 
be established at all by the attempt at enuclea- 
tion. Then the part of the prostate appearing in 


the mucosa incision is again seized with another 
corkscrew, the fixator which was first inserted 
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released and rectal elevation is used. Now the 
procedure will be exsection of the part to be 
removed, this exsection to be carried on under 
the guidance of the eye. After the enucleation 
or dissection has freed the tumor all around save 
for its connection with the prostatic urethra, the 
tumor is delivered into the incision by rolling it 
toward the symphysis and the urethra is clipped 
off as closely as possible to the tumor, so as to 
avoid taking along that part of the urethra that 
carries the verumontanum and the mouths of the 
ducts. In those rare cases in which the tume- 
faction does not include the prostatic urethra, 
this step, of course, is not used. After the re- 
moval of the tumor is completed the viscus is 
irrigated with a hot 1:5000 silver nitrate solution. 
Then everything is dried with large sponges and 
now follows the very important step of investigat- 
ing and checking any hemorrhage presenting 
itself. For this purpose the retractors are in- 
serted again and the edges of the mucosa incision 
are caught with eight inch clamps, one inserted 
at either side. By pulling on them the urethral 
stump, the former site of the enucleated tumor, 
and the edges of the mucosa incision are fully 
exposed to view. Any spurting vessel is now 
obliterated either by an enclosing suture or by 
crushing with a Blunck clamp. After this is done 
the eight-inch clamps are released and a strip of 
dry gauze is introduced over the site of the pros- 
tate. When, after the further steps are taken, this 
strip is removed, its appearance will give good 
evidence as to the success of the hemostasis 
inside of the bladder. The retractors are now 
removed and the spatula is inserted into the 
lower angle of the diastasis between the recti; 
thus exposing the bladder incision. This cleft in 
the bladder wall is now closed with interrupted 
catgut sutures beginning at the symphysis. 

The sutures are inserted after the type of 
Lembert’s suture, carefully avoiding the mucosa. 
When the incision is closed to about the size of 
a fingertip, the gauze strip is removed from the 
bladder, and if its aspect is found satisfactory, 
a rubber tube is now introduced into the bladder 
through the upper angle of the incision. The end 
of this drainage tube must not rest against the 
bottom of the bladder. The width of this tube is 
about 24 Charriere. The distal end of this tube 
carries a glass coupler bent at a right angle. The 
upper angle of the incision is now sutured close 
to the tube, and in order to prevent any slipping 
of the drainage tube, one suture of the finest 
catgut is led through the wall of the tube and 
one edge of the bladder wound. The first suture 
line of the bladder is now superseded by a run- 
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ning suture, that begins beyond the symphyseal 
angle of the incision and runs close up to the 
drainage tube. This running suture is inserted 
after the fashion of a matress suture. 

The closing of the bladder is followed by an 
inspection of the retrosymphyseal space, per- 
formed by cautiously pulling upward the bladder. 
During the manipulations around and inside the 
bladder, it will occasionally happen that the 
viscus will become detached from the retropubic 
structures. In this way some of the big veins 
ramifying there may become torn, which event 
is apt to lead to very severe postoperative hem- 
orrhages. In case bleeding spots are discovered 
ligatures are applied, or if the hemorrhage is of a 
parenchymatous character packing is resorted 
to. In case no detachment occurred at all, or if 
in spite of the detachment no appreciable ham- 
orrhage can be discovered, the bladder is dropped. 
Whether the retrosymphyseal space ought to 
be drained or not will be determined by the 
bacteriological examination of the urine carried 
out before the operation. In case the urine 
proved to be sterile the structures superseding 
the bladder are closed without any further pro- 
vision; if the bacteriological findings happened 
to be positive the retropubic space is drained by 
means of a small rubber tube or by a wick. 

The patient is now replaced in the ordinary 
recumbent position. 

The operator proceeds now to the reuniting of 
the recti by inserting sutures through their 
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anterior fascia; the split in the fascia is com- 
pletely sewed up, excepting the opening for the 
drainage tube in the uppermost angle or for the 
gauze that may have been inserted into the 
retropubic space. 

After the rectal fascie are reunited the operator 
will hunt for the subcutaneous fascia; this 
structure is seized by little artery forceps and 
again united by catgut sutures. I am convinced 
that the suturing of this subcutaneous fascia 
improved my results as to primary reunion a 
great deal. I am indebted for this suggestion to 
Dr. L. Greensfelder of Michael Reese Hospital. 

The skin is now closed, save for the necessary 
openings, with a running catgut suture. It is 
paramount that none of the sutures be tied too 
tightly, because the tissues in old men are very 
sensitive to pressure, and very apt to succumb to 
pressure necrosis. After the suture line has been 
painted with tincture of iodine, the whole wound 
is covered with a paste consisting of one part of 
silver nitrate to one hundred parts of lanolin. 
I make it a point to force some of this paste in 
between the drainage tube and the surrounding 
structures. The glass coupling is now closed 
with a rubber glove, in order to avoid soiling of 
the dressing. The whole field of operation is 
then dressed with sterile gauze in such a way that 
part of the sagittal and the whole of the frontal 
part of the glass coupler remains free. The 
bandages around the extremities are now removed 
and the patient is ready for his bed. 


THYMOL-ALCOHOL AS A DISINFECTANT OF THE FIELD OF 
OPERATION 


By H. P. KUHN, A. B., M. D., Kansas City, Missouri 


Consulting Oral Surgeon, Kansas City General Hospital; Surgeon to Swedish Hospital 


A. Hoffmann (1) in K6nig’s clinic of the 

use of a solution of thymol in alcohol as a 
disinfectant of the skin preceding surgical opera- 
tions, we have been led to try the method on some 
two hundred consecutive cases. I wish to report 
the most satisfactory results of this method in 
the service of Dr. John H. Outland and myself 
at the Swedish Hospital. 

Hoffmann (2) used in his experimental work a 
one per cent solution of thymol in sixty per cent 
alcohol, but recommends a five per cent solution 
in sixty per cent alcohol for general use. His 
technique calls for the first application eight to 
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ten minutes before the second, after which the 
field becomes sterile in from three to five minutes. 
We have modified Hoffmann’s technique as 
follows: The patient receives a tub bath the 
night before the operation. The abdomen or 
parts are scrubbed with soap and water and dried 
with a towel. The patient is put to bed with no 
compress or application of any sort. One hour 
before the operation, the parts (scrotum and 
perineum excepted) are wiped over with a gauze 
sponge saturated with the solution, care being 
taken, following Hoffmann’s instructions, not to 
use too moist a sponge or to allow the solution to 
remain in depressions. There occurs at this time 
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a sensation of warmth accompanied with a mild 
degree of hyperemia. No patient has ever com- 
plained of burning or discomfort nor have we had 
the slightest degree of dermatitis following. After 
the application has dried, which occurs in a few 
moments, a large sterile gauze pad is applied and 
retained with a binder. The second application 
takes place on the operating table, the same pre- 
cautions being followed as for the first. The 
operation begins five minutes after the last 
application. In emergency cases, we have used 
the solution immediately after the scrubbing or 
we have used it without preliminary scrubbing 
with good results. 

We have found this method efficient in the 
preparation of the skin in any locality, over 
abrasions, compound fractures and _ infections; 
but it should not be used on the scrotum or the 
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perineum, as it is here as likely to produce a 
dermatitis as is any alcoholic solution. 

To get the best results, Hoffmann’s rules should 
be followed: 

1. Allow at least five minutes after the appli- 
cations before operating. 

2. Do not use an excess of solution or flush the 
parts. 

3. Do not allow the peritoneum to come in 
contact with the solution or with the skin dis- 
infected with the solution. 
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THE TECHNIQUE OF TUBAL STERILIZATION! 
By L. W. LITTIG, A. M’, M. D., M. R.C.S., Davenport, Iowa 


NHE subject of this paper was suggested 
by the action of the last General Assembly 
of the State of Iowa, which passed a law 

legalizing the sterilization of certain of its men- 
tal and moral delinquents “by vasectomy, or by 
ligation of the fallopian tubes,” the object being 
to prevent the transmission of the torch of life 
by the mentally and the morally unfit. The 
law specifically states that the sterilization of 
women shall be by ligation of the fallopian tubes, 
but it is not specified whether the approach 
shall be by the abdominal or by the vaginal route, 
this point being left to the judgment of those 
whose duty it may be to carry out the provisions 
of the law. 

The literature on this subject is very scanty 
in the English language, but relatively abundant 
in the German, less so in the French, and in the 
Italian. We shall see that the framers of the 
Iowa law, as well as practically all American 
writers that have reported cases of tubal ligation, 
were not very familiar with the work done in Ger- 
many. 

It is not my purpose to discuss the moral, the 
sociological, or the legal phase of this question. 
I will confine myself to the technique of tubal 
sterilization. 

At the outset, I might say that many methods 
of tubal sterilization have been suggested— 
simple division; single ligation with catgut or 


with silk; double ligation with catgut or silk, with 
or without intervening division with a knife, 
scissors, or the actual cautery; sometimes with 
a cone shaped excision or destruction by cautery 
of the mucous lining of the tube; crushing of one 
or more centimeters of the tube without ligation; 
double ligation with crushing between the liga- 
tures; and crushing of the tube with ligation in 
the furrow. It has been suggested to close the 
divided ends of the tubes with musculo-muscular 
and sero-serous sutures, with end-to-end approx- 
imation by additional sero-serous sutures; the 
divided ends of the proximal segment have been 
ligated and buried under the peritoneum, or they 
have been brought forward and fastened in the 
wall of the vagina, or in the inguinal canal. A 
rather dainty operation is that in which the 
serous covering of the tube is divided by an in- 
cision parallel with the tube, the oviduct pulled 
out, divided, the distal ends of the proximal 
segment being buried in the folds of the broad 
ligament, the proximal end of the distal segment 
opening freely into the peritoneal cavity. Still 
more dainty is that in which a three or four milli- 
meter incision is made over the tube, two or three 
centimeters of the oviduct drawn out, and excised, 
sutures not being necessary, as the divided ends 
of the oviduct recede, and a firm, impervious cord 
remains. The mucous membrane of the uterus 
has been destroyed by means of steam. Earliest 
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of all was the suggestion to attempt to close the 
pars uterina of the tube by means of an intra- 
uterine porte caustique, and later the actual 
attempt to accomplish the same end by means 
of an intra-uterine galvano-cautery. 

The one efficient operation is the removal of 
all or the greater portion of the tube with the 
horn of the uterus, including, of course, the pars 
uterina of the tube, the uterine defect being closed 
by means of musculo-muscular and sero-serous su- 
tures. 

The tube has been approached through an 
anterior or a posterior transverse or a sagittal 
colpotomy, through the inguinal canal, and by 
way of the median abdominal route. 

I shall briefly review some of the reports on 
animal experimentation, next the results of 
ligation of pathological tubes, and, lastly, the 
results of the operations on normal human tubes. 

Ronsse made a series of experiments on the 
tubes and on the bicornate uteri of rabbits which 
he believed fully proved that simple division, 
simple ligation, or ligation with division, was 
sufficient to prevent conception. Further, he 
found that a cyst always developed laterad to 
the point at which the uterine cornu was ligated, 
or divided without ligation. From these ob- 
servations he concluded that the secretion in 
the cornua flows toward the vagina. In the 
tube, a single ligature or a single division was 
never, but double ligation or double division 
was always followed by hydrosalpinx. From 
this latter observation Ronsse concluded that 
the secretion in the tube passed either periph- 
erad or centrad when there was a single liga- 
ture, or a single division; but when two ligatures 
were applied to the tube, or when the tube was 
divided at two points, a cyst always formed be- 
tween the two ligatures or between the two points 
of division, because, he concluded both simple 
ligation and simple division, by sealing the end 
of the tube, completely and permanently pre- 
vented the passage of fluid, hence also permanent- 
ly prevented the passage of ova and of spermato- 
zoa. He believed that the fluid which accumu- 
lated in the tube was a normal secretion rather 
than the result of inflammation or disturbed 
circulation. These animals were all killed with- 
in a very short time after the operation, before 
the swelling incident to the trauma could possibly 
have subsided, and hence can not be of great 
value. 

Ronsse operated on six women, doing either a 
single ligation or a simple division, and in none 
of these six women had conception occurred with- 
in a year. 
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While the work of Ronsse is most interesting 
it is difficult to believe that his conclusions are 
warranted either by his experiments or by the 
results of his operations. 

The animal experiments of Friedmann are of 
a different type, and most interesting. In ex- 
periments 1 and 2, the tubes of a large rabbit were 
ligated with catgut. Six weeks later the animal 
was killed, the ligatures had disappeared, the 
tubes were patulous, and fluid readily passed 
through them. In experiments 3 and 4, on a large 
rabbit, the ligatures had cut through, and the 
tubes were patulous. Experiments 5 and 6 were 
on a grown cat; the tubes were crushed and li- 
gated in the furrow, catgut being used in one case, 
silk in the other. Both animals were paired at 
the next season and both had young. Experi- 
ments 7 and 8 were the same on bitches. Both 
animals were paired at the next season and both 
had young. In experiment 9, on a rabbit, 
the tubes were crushed and a ligature placed on 
either side of the crushing forceps; young follow- 
ed the next mating. In experiment 10, on a 
rabbit; the tubes were crushed with a smooth 
Langenbeck needle holder; conception was not 
prevented. In experiment 11, on a rabbit, the 
tubes were crushed, catgut ligature in the furrow; 
the animal was killed in six weeks; the tubes were 
not patulous. Experiment 12, same as above; 
young after the next mating. Experiment 13, 
the same as above; young after the next mating. 
Experiment 14, on a bitch; tubes were crush- 
ed with difficulty; silk ligature in furrow; 
mated two months later; young. Experiments 15, 
16, and 17 were on bitches; the same procedure, 
the same results following the mating. Five 
similar experiments were on cats, with the same 
results. Friedmann maintains that the proper 
crushing of the tube is a procedure of great deli- 
cacy; it is easy to use too much force and divide 
the tube. These experiments are quite con- 
clusive so far as rabbits, cats, and bitches are 
concerned, and certainly tend to show that liga- 
tion is of very questionable efficiency in closing 
the tube in women. Friedmann had in view 
especially the function of the tube, while Fraenkel 
made careful study of the microscopic and ana- 
tomic results of his experiments. 

Fraenkel made 33 attempts to close the tubes 
or cornua of rabbits by ligation, using silk, cat- 
gut, or a rubber band. In these 33 there were 
but two successes. In some cases the tubes were 
unchanged, and the ligatures were still attached 
to the tube by a short band of tissue, having 
simply cut through, the tube reuniting. Tubo- 
abdominal fistulz resulted in many ligations, the 
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ligature cutting into and opening the lumen of 
the tube. In 29 attempts to close the cornua, 
none were successful. In two double ligations 
of the tube, there resulted three tubo-abdominal 
fistula. Feeling that he had demonstrated the 
fact that ligation, whether single or double, did 
not close the tube, Fraenkel next made a series 
of experiments with section, with and without 
ligation. In simple section, the lumen of the 
canal may be retained in both divided ends, or 
the continuity of the canal may be perfectly 
restored. Resection of from one to two and one 
half centimeters of the tube usually resulted in 
double tubo-abdominal fistula. A series of ex- 
periments in which he cauterized the cut sur- 
faces of the tube, or cauterized its lumen for a 
short distance, or cauterized the pars uterina of 
the tube, a patulous canal resulted in all cases. 
In 12 of 16 cases, Fraenkel found adhesions be- 
tween the bladder and the large or the small 
intestine. Hydrosalpinx was present in 26 an- 
imals. Fraenkel concludes as follows: ‘Our 
attempts to close the tubes are discouraging. 
We have made perfectly well animals sick, and 
have exposed them to the possibility of a fatal 
illness. Our experiments on the cornua gave 
the same result.’’ Fraenkel advises against liga- 
tion because of the liability of the knot to break 
into the tube, or the ligature may cut completely 
through the tube, leaving tubo-abdominal fis- 
tule. He says complete excision of the tube 
with a cone shaped excision of the pars uterina, 
with careful suture of the uterine defect, is the 
only safe procedure. 

Kossman tells of his experience in ligating the 
oviducts of young pullets that began to lay six 
weeks later, the ligatures having become en- 
crusted with lime salts and broken. 

All of these animal experiments, except those 
of Ronsse, indicate that ligation is an entirely 
inadequate procedure, and that ligation with 
division or excision is but little safer. 

I shall next refer briefly to the results of liga- 
tion, with or without excision of a portion or all 
of the tube, incidental to operations on women 
undertaken for pathological conditions. 

Ries reports three cases in which diseased tubes 
had been removed, and in all of which, at a second 
operation some months later, the tubes were patu- 
lous without a trace of ligature. Braun-Fern- 


wald reports Falaschi’s experience—the ligation 
of both tubes in connection with a Cesarean 
section, with subsequent pregnancy. 

Gordon reports two cases in which the operator 
removed both ovaries and both tubes, but preg- 
nancy followed in both cases, in the one about 
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three years, and in the other fifteen months after 
the operation. Gordon remarks that “some 
ovarian tissue must have been left, but how did 
the ovum reach the uterus?”’ The ligated tube 
must have become patulous. 

Sutton reports a double ovariotomy, the right 
tube being divided with a cautery, and ligated 
close to the uterus; the left tube, divided 
with a scissors and ligated close to the uterus. 
The patient was delivered of a child about twenty 
months later, and of a second child about twenty 
months after the first. Of course, a particle of 
the ovary must have been left. 

Dudley reports three living children and three 
pregnancies of women from whom he had removed 
one half of the tubes and a portion of the ovaries. 
Dudley does not state that he ligated the tubes. 

Schmidt ligated and removed the left tube and 
the left ovary, and all of the right tube except 
one and one half centimeters because of hydro- 
salpinx. Pregnancy several years later. 

Belser reports a case in which Zweifel made a 
double ligation and intervening division of both 
tubes, with subsequent pregnancy. Pape (Bel- 
ser) reports a double ligation with division of the 
tubes. Some months later the uterus and tubes 
were removed because of hemorrhage incident 
to an abortion subsequent to the tubal ligation. 
A careful anatomic and microscopic examination 
demonstrated that the tubes had reunited in the 
most perfect manner (‘‘tadellos zusammen ge- 
heilt”’). Belser’s case from the Zurich clinic is 
instructive. As an incidental operation, both 
tubes were double ligated and divided. Some 
months later, the woman was operated for a 
tubal pregnancy. 

In connection with a second Cesarean section, 
Abel made a double ligation of both tubes with 
intervening division. The third Cesarean sec- 
tion was done three years later, both tubes having 
reunited, one of them being permeable through- 
out its entire length. 

Pissemsky demonstrated two tubes which had 
been ligated with silk after a first Casarean 
section; after the second Cesarean section both 
tubes were removed; one was found closed and 
the other patulous, both ligatures being in place. 

Vecchi reports a most interesting experience. 
Incidental to a Cesarean section, he ligated both 
tubes with strong Florence silk, drawing the 
knots tightly to surely occlude the lumen of the 
tube. Eight months later the patient was again 
pregnant, and at the second Cesarean section, 
feeling that a tubal ligation did not suffice to 
prevent conception, Vecchi removed the tubes 
with the ovaries, which gave him an opportunity 
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to make a careful microscopic study of the re- 
sults of the previous tubal ligation. He found 
that both sutures had cut through the tube, that 
the loops of silk were intact, that the divided ends 
of the right tube were sealed over with peritone- 
um, but that the left tube had reunited and was 
patulous throughout its entire length. 

McWalter reports a case in which lactation and 
menstruation continued, with a brief cessation, 
after the removal of both tubes and one ovary, 
an observation not surprising, as tubal ligation 
does not interfere with menstruation. 

Fritsch in connection with a laparotomy ligated 
both tubes, using silk, and drawing the sutures 
very tight. The woman became pregnant three 
years later. 

Lambach, incidental to an operation for re- 
troversion, ligated both tubes with silk, drawing 
the knots very tight. Term pregnancy three 
years later. 

Allen, in a woman of thirty-two, removed a 
large ovarian cyst on one side, and ligated the 
tube with silk on the other side. Term delivery 
fifteen months later. 

These results of the removal or ligation of 
tubes incidental to other operations are but 
typical, are quite well known and are appreciated 
by surgeons, and they but confirm the animal ex- 
periments of Friedmann, Fraenkel, and others. 

Before taking up tubal sterilization as an inde- 
pendent operation, I wish to refer to sterilization 
by atmocausis, or the destruction of the mucous 
membrane of the uterus by means of steam at a 
temperature of 105 to 115°. This procedure is 
especially recommended by Cramer. The mucous 
membrane of the cervix must not be destroyed, 
but all parts of the mucous membrane of the body 
of the uterus must be reached. He tells of bad 
results, of severe colic, necessitating a hysterec- 
tomy, etc. He closes a long article by stating 
that this is the best method of producing steril- 
ization, especially in tuberculosis and in heart 
disease. Pincus and Baisch recommend the 
same procedure. Cramer reports five cases, 
three for tuberculosis, and two for heart disease. 

The first independent operation for tubal 
sterilization of the human female was performed 
by Koch, in 1878. His thought was to bring 
about a closure of the pars uterina of the tube by 
means of an especially constructed intrauterine 
galvano-cautery. Without dilating the cervix, 


he introduced this cautery into the tubal angle 
of the uterus and applied the current for 45 
seconds, hoping to so cauterize the uterine part 
of the tube that subsequent sloughing and con- 
Koch 


traction would efficiently seal the same. 
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himself stated that the efficiency of the method 
was not proven, since subsequent failure to con- 
ceive may well have been due to other causes. 
This method found no imitators, and most right- 
fully so, because it should seem very difficult to 
accurately estimate actual effect of such a gal- 
vano-cautery. 

Kehrer, in 1897, performed the first tubal liga- 
tion involving the peritoneum. His approach 
was by way of an anterior colpotomy. He placed 
two ligatures about the tubes, one quite close to 
the cornu, without intervening division. There 
was considerable hemorrhage from the uterus, 
in one case, requiring several sutures. There 
was slight collapse after the operation. Kehrer 
recommended the procedure for certain physical 
conditions which made pregnancy a very serious 
matter. In this first paper he reports but one 
operation. Later, he reported another, both 
patients subsequently becoming pregnant. 

Spinelli, the first Italian writer to take up the 
subject, one year after the appearance of Kehrer’s 
article in Germany, suggested that the peritoneal 
cavity be entered by way of a posterior transverse 
colpotomy. A forceps guided by the index finger 
served to bring the tube into view. If normal, 
a silk ligature was passed about the tube; if dis- 
eased, the tube was excised, and a ligature placed 
about the uterine end. Another method sug- 
gested by Spinelli was to enter the peritoneal 
cavity by way of an anterior sagittal colpotomy, 
two ligatures to be placed about each tube, with 
intervening division. If diseased, the tubes 
should be excised. 

Van Meter states that in his first operation 
for tubal sterilization he placed a single ligature 
on one tube, and two ligatures on the other tube 
with intervening division. Later, he ligated the 
uterine end of the tubes only, leaving the distal 
end free. In what he terms his perfected opera- 
tion, he makes a little slit over the tube, hooks 
up the oviduct, divides the same, covers the 
uterine end with a few catgut sutures and leaves 
the other end free in the abdominal cavity. 

Werner in a very brief article insists that double 
ligation of the tube with excision of one or two 
centimeters between the ligatures suffices to pre- 
vent conception. 

Morris, at a clinic, presented an 8o lb. patient 
whose sufferings were such during two pregnancies 
that neither she nor her husband desired a 
repetition. In answer to a question propounded 
by himself, ‘What can we do that is morally 
right?”’ he answered, ‘“‘Tie a silk thread about 
each oviduct near the fimbriated extremity; the 
ligature will become incapsulated and close the 
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oviduct. If, later, the patient wish more chil- 
dren, we can easily make a simple abdominal 
incision and a simple splitting of the closed end 
of the oviduct will free it again for action.” 

As already intimated, American writers on 
this subject seem blissfully unfamiliar with the 
many failures of tubal ligation in Germany. 

Kirschoff suggested the most dainty procedure 
of all. He would make a very short incision 
through the peritoneal covering and parallel with 
the tube, then with a forceps or a hook he would 
draw out three or four centimeters of the oviduct, 
and excise the same. Sutures are not necessary, 
and subsequent conception is impossible, as a 
firm fibrous cord is said to result. 

Fritsch applied two ligatures with intervening 
excision. His experience in a prior case had 
taught him that a single ligature is inefficient. 

Arendt performed 16 tubal ligations in connec- 
tion with vaginal fixation, using silk or formalin 
catgut. Pregnancy soon followed in one of 
these cases. If undertaken as an independent 
operation, he would enter the abdominal cavity 
by way of a posterior colpotomy. Arendt had 
not operated on the tubes to prevent conception 
except in connection with vaginal fixation. He 
does not consider ligation safe. 

Riihl insists that neither the operation of 
Kehrer, (double ligation with intervening section,) 
nor that of Fritsch, (double ligation with inter- 
vening excision,) sufficed to prevent conception, 
but added the danger of extra-uterine pregnancy. 
Riihl removed both ovaries and tubes, ligating 
the latter with silk. Two years later he reopened 
the abdomen and found the end of one tube wide 
open. With the ovaries remaining, pregnancy 
would have been probable and extra-uterine preg- 
nancy possible. For these reasons, Riihl suggest- 
ed that the divided ends of the tubes be fixed into 
the vaginal wall, either in the median colpotomy 
incision, or in a smaller lateral incision, if the 
tube ends were too short to reach to the median 
incision. This procedure would give spermatozoa 
an opportunity to make the round, ultimately 
returning to the vagina. It ought to be efficient, 
but has been called unphysiological and has not 
been imitated. 

Halban in a Cesarean section, opened the ute- 
rus by means of a transverse incision, removing 
two or three centimeters of the tube at the same 
time, covering the ends with peritoneum. 

Casalis reports a case in which he crushed both 
tubes from the vagina, using a pair of very strong 
pressure forceps; the woman was pregnant six 
months later. 

Friedmann crushed the tubes, ligated with cat- 
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gut in the groove, believing that the lumen of the 
tube could not be restored. 

Kossman does not consider single ligation of 
the tubes efficient, but would divide with a 
cautery. If the division be made with a knife or 
a scissors the mucous lining of the tube will pro- 
trude, preventing closure, an opening will remain 
and the passage of ova and spermatozoa will not 
be prevented. Kossman does not believe that 
Riihl’s method of sewing peritoneum over the 
tube is safe, but that division with the cautery 
is the most efficient. Whenever possible, he 
advised the crater-like destruction of the mucous 
membrane of the tube with a cautery designed 
for this particular purpose. 

Asch states that every possible surgical means 
has been suggested to prevent conception, from 
the artificial growth of a polypus in the cervix 
to a panhysterectomy. Asch would grasp the 
tube with a forceps at the junction of its inner and 
middle third, place a ligature on either side of the 
forceps, the ligature in the outer side of the for- 
ceps to be returned under the tube and tied to con- 
trol hemorrhe, but not including the tube. The 
ligature on the inner side is tied to occlude the 
tube. The layers of the mesosalpingium should 
now be separated and the uterine end of the tube 
buried by passing the two ends of the ligature 
from the freshened toward the serous surface, 
one in either direction. Subsequent traction and 
ligation would draw the tube downward and close 
the peritoneum over the same. Asch prefers to 
approach the tube by means of a posterior sagittal 
colpotomy, sometimes by an anterior colpotomy. 

Menge, in severe prolapse of the uterus in which 
he considers it advisable to perform an Alexander- 
Adams operation, suggested that the distal half 
of the tube be excised from the inguinal canal, 
and the ends of the remaining part be fastened to 
the aponeuroses of the external oblique muscle 
in the inguinal canal. Blietz reported six such 
cases operated by Menge and Kroenig. 

Neumann after commenting on the failures 
of ligation and excision tried to improve the 
technique by grasping the tube near the uterus 
with a Pean forceps, making traction and so di- 
recting his knife as to remove a wedge shaped 
piece of the cornu of the uterus with the entire 
pars uterina of the tube. The smooth defect 
in the uterus is to be closed with a running cat- 
gut suture, and the remaining portion of the tube 
attached over the line of sutures to make the 
closure more sure. 

Offergeld states that ligation is entirely unsafe 
(‘‘véllig unsicher’’). Double ligation with division 
between the ligatures had been followed by many 
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failures and also some success. The material 
used is a matter of no moment. Riihl believes 
that extra-uterine pregnancy may be favored by 
division. The operation is not free from danger 
because of possible adhesions and cystic de- 
generation of the uterine portion of the tube. 
Offergeld next tried double ligation with excision 
of the tube, which was followed by many failures, 
even when the ends were covered with peritone- 
um. Offergeld does not consider the method of 
Kirschoff, (subserous removal of 3 or 4 centimeters 
of t ¢ tube,) as effective. Excision of the tube 
with destruction with a thermo-cautery is not 
efficient. The amount of the tube removed is 
immaterial. Offergeld states that division of the 
tube with burial of the end under the peritoneum 
(‘“‘retroperitonealer Versenkung”’) has been follow- 
ed by so many failures that the method is not safe. 
Fixation of the tube in the inguinal canal in con- 
nection with the Alexander-Adams operation is 
mistrusted because the end may become loosened. 
Offergeld condemns atmocausis. 

Neumann, Pfannenstiel, Fraenkel, and others 
suggest that the uterine end of the tube be re- 
moved with a deep, wedge-shaped piece of the 
uterus, the uterine defect to be closed with a 
musculo-muscular and sero-serous suture. Ex- 
cision of the tube with the wedge-shaped piece of 
the cornua through a posterior colpotomy is 
associated with severe hemorrhage, and the su- 
turing is very difficult. Through an anterior 
colpotomy the hemorrhage is also severe. Offer- 
geld prefers the abdominal route. The section 
or the excision of a portion of the tube between the 
ligatures may result in tubo-abdominal fistule, 
making conception possible. Single ligation or 
double ligation of the tube with intervening 
division or excision give no guarantee of success. 

Vecchi reports a case of double ligation of both 
tubes, the ligature being drawn tight, incidental 
toa Cesarean section. A second Cesarean sec- 
tion being necessary one year later, Vecchi re- 
moved both ovaries and both tubes. He found 
that both ligatures had cut through, the loops 
being intact, but on one side the canal was patu- 
lous. Vecchi’s patient had suffered from in- 
fantile paralysis in early youth, both lower ex- 
tremities had been involved, recovery on one 
side being complete. There was also some pelvic 
deformity which made Cesarean section necessary. 

Van Tussenbroeck, Kouwer, and Treub object 
to tubal sterilization as an independent operation, 
comparing it to the consutio, and to the infibu- 
lation of barbarous times. 

Reifferscheid and Chrobak advised total ex- 
tirpation of both tubes. 
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Rissmann reports a case in which he entered the 
peritoneal cavity by way of a posterior sagittal 
colpotomy, in which pregnancy had not followed. 
He noted that peritoneal sutures are apt to 
separate, that the wedge removed from the ute- 
rus must be deep enough to remove all of the tube 
and the muscular layer of the uterus must be 
brought together, two layers of sutures must be 
used, a musculo-muscular and a sero-serous. 

Kiistner insists that the desire of a patient to 
be sterilized can never be a sufficient reason. He 
never operates unless pregnancy is a serious 
menace to life. He tells of two cases in which 
he removed three centimeters of the tubes with 
cone-shaped excision of the cornu. The hzemor- 
rhage was severe, the uterine cornu was sutured, 
but both cases were followed by pregnancy. 
Kiistner chides himself for having heeded the 
wishes of the patient to operate from below. He 
prefers the abdominal route. The only efficient 
method is to excise the tube, including a deep, 
cone-shaped excision of the pars uterina, the 
uterine defect to be closed with musculo-muscular 
and sero-serous sutures. 

In regard to the place which tubal sterilization 
should occupy, local surgical conditions aside, I 
can recall but two cases in my own practice in 
which this procedure should have been seriously 
considered. The one was a deformed imbecile 
upon whom a Cesarean section was done; the 
other a young woman whose first, a term preg- 
nancy, had been complicated by a paresis of all 
four extremities, and her second, and interrupted 
and fruitless pregnancy, by a paresis of like dis- 
tribution amounting almost to paralysis, from 
which she has not fully recovered in a year. To 
sterilize a woman because she has tuberculosis 
or a heart lesion seems repugnant. I am not a 
sociologist, and shall not discuss the right of the 
state to sterilize its delinquents, although I am 
not convinced that it has such a right. 

I should conclude: 

1. That animal experiments, the ligation or 
excision of pathological tubes, and the results of 
like operations on normal tubes prove conclusive- 
ly that tubal ligation with or without excision 
is not an efficient measure to prevent conception. 

2. The only operation which gives a promise of 
success is excision of all or a part of the tube with 
a deep, wedge-shaped excision of the uterine cornu, 
including the pars uterina of the tube, the uter- 
ine defect to be closed with a musculo-muscular 
and a sero-serous row of sutures. 

3. The anterior abdominal approach is the 
easiest, the simplest, and the safest. 

4. Granting that the state has the right to ster- 
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ilize its mental and moral delinquents, tubal 
ligation as legalized in Icwa, considering its re- 
mote possibility of success, and its ever-present 
although vanishing danger, is an unjustifiable 
operation, entirely without promise as a means 
of lessening the procreation of the unbalanced. 

5. In medical practice, tubal sterilization is but 
rarely justifiable, because it does violence to the 
most deeply rooted of all instincts, after that of 
self-preservation. 

6. Considering the almost fiendish pertinacity 
with which the female economy conserves the 
function of the fallopian tubes, the efficiency of 
vasotomy or vasectomy may also be questioned. 
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TRANSACTIONS OF SOCIETIES 


CHICAGO GYNECOLOGICAL SOCIETY 


REGULAR MEETING HELD AT THE Hotert LASALLE, FEBRUARY 23, 1912, WITH THE 


PRESIDENT, Dr. Cuas. E. 


Dr. RoBert C. Correy of Portland, Oregon, 
read a paper, “The Principles Underlying the 
Surgical Treatment of Gastro-Intestinal Stasis, 
Due to Causes other than Strictural or Ulcera- 
tive Conditions.”” (See p. 365.) 


DISCUSSION 

Dr. F. GreGoRY CONNELL, Oshkosh, Wiscon- 
sin: This subject is so comprehensive, so imper- 
fectly understood, and therefore so important, 
that I will be able to consider, and that in only a 
very superficial manner, but one of its various 
phases. 

I shall therefore confine my remarks to certain 
conditions sometimes found in the ileocecal re- 
gion; the “caecum mobile”’ of Wilms; typhaloatony 
of Fischler; ileal kink of Lane; pericolic mem- 
brane of Jackson; and the so-called chronic ap- 
pendicitis. Their relationship to each other is 
definitely shown by their strikingly similar sub- 
jective and objective symptoms, with a chronic 
intestinal stasis characteristic of each. 

Before attempting to rationally treat this or 
any other condition we must have a clear idea 
as to the etiology; and in a search for this we at 
once enter into a conflict of opinion and emerge 
on either one or another divergent path—one, 
leading to the conclusion that these conditions 
are the result of previous inflammation in the 
neighborhood, and the other, to the conclusion 
that they are the consequences of imperfect or 
incomplete development of the intestinal tract. 

The following points seem sufficient for the 
rejection of the inflammatory sequele theory: 
the marked localization of the adventitious bands 
or membranes, the rarity with which the appendix 
or the caput cecum is involved, and the usual 
absence of omental adhesions. 

Of course, there is no reason why, coincident, 
subsequent, or even resultant inflammation may 
not occur, and leave consequences that will con- 
fuse the pathologic picture. But before asking 
the acceptance of the alternative proposition, it 
is incumbent that we consider the normal devel- 
opment of the intestinal tract. 


PADDOCK, IN THE CHAIR 


Directing your attention to the caecum (indi- 
cating on diagrams), we find that its change 
from embryological to adult relationships is se- 
cured by two definite movements, those of migra- 
tion and rotation. 

The term migration being used to describe the 
developmental journey from the left lower ab- 
domen, up, across and down to its permanent 
location in the right iliac fossa. 

Rotation will be limited to the actual rotation 
of the cecum on the long axis of the colon, which 
normally takes place in the subhepatic position, 
at what is to become the hepatic flexure. This 
rotation is from above and behind to below and 
forward, and passes through an arc of 180 de- 
grees. 

The relations obtained by this migration and 
rotation are maintained by a fusion of the pre- 
renal primitive parietal peritoneum, and the 
posterior layer of the visceral peritoneum, of the 
mesocolon and sometimes of the posterior sur- 
face of the colon, which results in a fixation of the 
colon (more or less securely, and either intra- 
peritoneally or extraperitoneally) to the posterior 
abdominal wall of the right iliac fossa. 

Complete and perfect development therefore 
depends upon migration, rotation, and fixation. 

With this most complicated embryological 
maneuver to be carried out in every individual, 
the wonder should be, not that we occasionally 
meet with developmental errors in the ileocecal 
region; but that they are not more common. 

The following are some of the developmental 
errors that may be encountered in the ileocecal 
region, some comparatively common, and others 
very rare, and all, I believe, more frequent than 
has been suspected, because until very recently 
they have not been carefully searched for. 


INCOMPLETE MIGRATION 
The usual migration may be incomplete, with 
arrest of the cecum in its transit across the ab- 
domen, resulting in an imperfect transverse 
colon; or this may occur at the hepatic flexure 
before or after its fixation. 
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Before fixation, the ileoczecal junction may fall 
back into its original location in the left iliac 
fossa, in this manner accounting for some of the 
authentic cases of left-sided appendicitis. 

Arrest at the hepatic flexure, with an absence 
of the ascending colon, is relatively frequent. 

The descent of the cecum from its subhepatic 
position to its final location in the right iliac fossa 
may be interfered with at any place. 


ABNORMALITIES OF ROTATION 


Non-rotation, with the terminal ileum entering 
the cecum from the right instead of from the left, 
will be present if the migration has been arrested 
before the development of the hepatic flexure. 
At the hepatic flexure, or below, non-rotation is 
uncommon, but I have met with one such case. 

Excessive rotation, that is, rotation of more than 
180 degrees, sometimes of 270 degrees, is most im- 
portant because of the resultant alterations in the 
relationships when the subsequent fixation takes 
place, and will be spoken of under that heading. 

Reversed rotation, in which the rotation takes 
place from above forward and downward, instead 
of from above backward and downward, will 
result in the cecum, the appendix, and the ter- 
minal ileum becoming entangled in the primary 
mesentery in such a manner as to readily suggest 
the confusing conditions sometimes encountered 
in the right iliac fossa, that might be called 
‘adhesions,’ and be attributed to previous in- 
flammation. This reversed rotation might ulti- 
mately result in relationships that are very 
similar to those which have been given attention 
under the name of the pericolic membrane and 
the ileal kink. 
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ABNORMALITIES OF FIXATION 

There may be complete absence of fusion be- 
tween the visceral and parietal peritoneum of the 
ascending colon and mesocolon resulting in the 
so-called “caecum mobile.” 

This failure of fusion may be only incomplete 
or partial, and may occur in either the upper, mid- 
dle, or lower portions. Lack of fusion of the up- 
per portion, when combined with a high fixation of 
the lower segment of the colon, might result in the 
abnormal conditions that cause stasis. 

Belated attempts on the part of nature to fix 
structures in improper relations are plainly to be 
seen in the shape of adventitious bands, liga- 
ments, or membranes; they may be effectual or 
ineffectual, but if the former, while securing fixa- 
tion, they are prone to cause damage by interfer- 
ing with onward propulsion of the contents of the 
viscus. 

Fixation in relation to abnormal rotation may 
well be considered in connection with the devel- 
opment of the pericolic membrane. With nor- 
mal or non-rotation, and normal fusion, such a 
pseudomesentery will not be developed. But 
with excessive rotation and union taking place 
between the apposed parietal and visceral serous 
surfaces, as the intestinal tract assumes its func- 
tions, as the cecum and the terminal ileum con- 
tain contents allowing gravity to exert a pull, the 
tendency will be for the ileocecal junction to 
return from its exaggerated rotation and assume 
the normal relations. By so doing the line of 


serous apposition previously formed will stretch 
and form a membrane or veil which will accurate- 
ly fulfill the detailed description of the pericolic 
or Jackson’s membrane. 
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